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MAGNOLIA METAL 


IN USE BY 





Eight Leading Governments. 





BEST ANTI-FRICTION METAL FOR 
High Speed Engine, Dynamo, Rolling-Mill, Steamship, 
Railroad, Saw- Mill, Cotton-Mill, Paper-Mill, Woo en-Mill, 
Silk-Mill, Jute-Mill, Rubber-Miil, Sugar-Mill, Flour-Mill, 
and all Machinery Bearings. 


MACNOLIA ANTI-FRICTION METAL CO., 


Owners and Sole Manufacturers, | 
London Office, 75 Queen Victoria St. 


Cuicaee Otten 41 trader Denar, 14 GOrtland Street, NEW YORK. 








WESTON ENCINES. 


High Pressure Boilers. 
Complete Power Plant. 
Estimates and Drawings Submitted. 


WESTON ENCINE CO., 


PAINTED POST, N. Y. 
ey, wet 


sp saggapitecilg oe 
JULIAN SCHOLL & Co., GEo. D, HoFFMAN, 
126 LIBERTY ST., 82 LAKE ST., 
NEw YorK, N. ¥. CHICAGO, Itt. 
H, M. ScrpLe & Co., 3rd and Arch Sts., 
PHILADELPHIA, PA. 


om COK Eom: 


CLEVELAND, OHIO. 








F. J. & H. R. POOL, 


THE S. OBERMAYER CO., 


CINCINNATI, ~” OHIO, 


MANUFACTURERS OF 


FOUNDRY FACINGS, FOUNDRY SUPPLIES, FOUNDRY EQUIPMENTS, 


Shippers of Moulding Sands and Fire Brick. 


WRITE FOR CATALOCUE. 


PRESSED WROUCHT IRON ao TURN BUCKLES. 
BEST 


AND ~~ = 
CHEAPEST. (a 


r The ‘list retail pie of this Buckle is less than one-half the © 
wholesale price o inferior goods when we commen to manu- 
facture, and dealers, even in small towns, find it profitable to carry a stock to sell witairon ior tie rods 


CLEVELAND CITY FORCE & IRON CO., Cleveland, Ohio. 
F. H. PReEnrtiss. 


PRENTISS & SLOCUM, 


Consulting and Contracting Engineers, 
752-753 Monadnock Block, CHICAGO. -~ - 


Western Reserve Building, 
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GREY IRON GASTINGS, 


Light and Medium weight, 
FINE QUALITY. . 


The Taylor & Boggis Foundry Co., 
CLEVELAND 0. 





CAPITOL 


oo AT 


PN 


wisn 
ae 


Oe f\ 
en oa Ax ye 

( P olh pe 
cheomarnl fe ¢@ 
on OTWATER Hearn £ ve Races 











Fully Guoeranteed, * 
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catalogue. d 
Weber Gas Engine Works, 


KANSAS CITY, MO, 
Foundry Facings, 





{Southern Soapstone. 


Send for sample and price. 


J. S. McCORMICK CO., 
Pittsburg, Pa. 


Ffewepullica, 


MANUFACTURERS AND SHIPPERS OF 


FIRE BRIGK AND FIRE CLAY, 


Brick especially adapted for Cupolas, Heating 
Furnaces and all high heat works. 








WAREHOUSE AND OFFICE, 


183 to 193 Merwin St., 
CLEVELAND, O10 











ae FIRE BRICK "so 


SHARON, PA. 
SILICA 
=0= No. 1 Milt Brick 


No. 1 Silica Brick. 


SILICA ed FOR ts 
MILLS AND STEEL SMELTING 
FURNACES, FIRE-CLAY. 


SHARON PA 
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WILLIAM B. POLLOCK & 60, YOUNCSTOWN. OHIO, 


MANUFACTURERS OF 


STEAM BOILERS--EVERY TYPE--SHEET AND PLATE WORK, 


Penstocks, Ladles, Oil and Water Tanks, Buildings, Cupolas, Blast Furnaces, Tanks, 
Smelters, Gas Producers, Converters, Receivers, Large Draught Stacks. 


Riveted Pipe for Water, Gas, Air or Steam. Plate Construction--All Kinds. 


P E RFORATE, © Spence. -_ 


Sit 
OF ALL K/NDS FOR 


ne 

VY MILLING MINING AND 

AGRICULTURAL” MACHINERY, - ye 
R 


ork Pen” so 9p BR AS aan spor AP p70 rt R 
LARGE AND VARIED ASSORTMENT OF SIZES. CORRESPONDENCE SOLICITED. 


x THE ROBERT AITCHISON. as 
“w PERFORATED METAL co., aS 


porter 4 ey" 
off? Room st Spe" 2S eh Mt eaniene. ILL. yon? gout att 


Ti TLBOURR ; THCOR TT 0, Taimnbts Ohio, U. 8. i ney 


‘Furnace and Foundry 


- - Coke, 


| The only Coke you can buy and know you 
| are getting the best that can be manufactured. 

All our works in the heart of the Region, within 
| four miles of Connellsville, Pa. 


CAPACITY, 3,000 TONS DAILY. 


W. J. Rainey, Cleveland, Ohio, 


| MAIN OFFICE: 
| 


MERCANTILE BANK BUILDING. 














































STATIONARY ENGINES, 20 TO 100 A. P. 


Portable Engines, 
THRESHING MACHINES, 
—AND— 

Large Engines for Rolling Mills and Blast Furnaces. 
Send for illustrated catalogue. 

Martin's Ferry, Ohio. 

























































Largest manufacturers in the United States of Wood and Steel Wheelbarrows, Charging Barrows, | 
Dump Carts, etc. Goods guaranteed superior to any others upon the market. Prices moderate. | GASOLINE ENGINES 
Write us for catalogue and prices before purchasing elsewhere. 5 
Stationary & Portable 
MADE FROM THE BEST QUALITY OF. wee 
i Dwarfs in size and 
6 11 A. ; Giants in Strength, 
Crueible Steel Loh is Costs only 10 cents a Day 
. we ir ey per = Seg to run them, & 
» sage ees to be sound, solid and free from blow- | i ¥ C EVERY ENGINE euisiee 
oles. ensile strength and durability equal to any Steel Ves Write for particulars 
Castings made. oe x and testimonials. 
i oe Ag THE VANDUZEN GAS & 
CAS INGS F.:E. ROBERTS FOUNDRY CO., Sa GASOLINE ENGINE CO. 
Paulina St., South of Blue Island Ave., | agention this paper when you wa. 
CHICACO, ILL. E D-HA L 
ROBERT W. HUNT & CO., © siuaige oe SECOND-HAND RAIS. 
we Consultation. 
Advice on iron and steel questions, analysis. of ores, oils and waters ; economical tests of steam | __We own, and offer for sale cheap, about 150 tons, 
engines and boilers. | of second- hand 52-pound Steel Rails, all carefully 
1137 The Rookery, Curcaco; Arcade Building, CLEVELAND; Hamilton Building, Prrtssurc; | S¢lected for relaying, and practically as good as 
328 Chestnut St., PHILADELPHIA; 80 Broadway, NEW YorRK. | new, Write or wire at our expense. 
| Robinson & Orr, 
p= 4 Sx | 419 Wood St., PITTSBURG, PA. 
, # svram 
Yorkshire Bar Iron opie rc 
5 GUARANTEED OR ~ 
c to any other automatic inj ne | 
The best material for Stay Bolts, Piston Rods, Crank Pins, Ete. inthe world, - Werks itt lower 
Used by leading railroads. Seta ieee 
e _ 8. water t 
Sole Representatives inthe U.S. BL Mi. JONES & CO. 
BOSTON: Nos, 11 and 13 Oliver Street. NEW YORK: No. 143_Liberty Street. 
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VoLuME XXVI. CLEVELAND, O. 


THE 
WEEK IN IRON CIRCLES. 


GENERAL FEATURES 

The army of unemployed iron mill workers has been 
lessened by several thousand the past week with the re- 
sumption at Jones & Laughlins’ mills at Pittsburg, and of 
smaller mills here and there that have signed the scale. 
But there is no development that would warrant the 
straining of a single point by the proprietors of mills still 
idle, in order to get their men back at their places. The 
money situation, on which the iron industry, as well as 
every other is now waiting, has been better and worse in 
spots the past seven days, and several failures in iron, with 
further trouble among Central-Western and Northwestern 
banks, are an offset to reports from New York of a better 
feeling and a better statement from Gotham banks. The 
blast furnace interest is following the pace set by the iron 
ore mines and reducing production to conform more 
closely to the current demand, and a heavy curtailment 
of active furnace capacity will appear in the report for 
August 1. 





THE CLEVELAND SITUATION. 

There are a few inquiries for ore from furnacemen who 
are likely to make purchases before August has progress- 
ed very far, but it is doubtful if sales agents would care to 
make any transactions calling for the movement of any 
considerable amount of ore within the next 30 days, or 
until there is less difficulty about getting money to pay 


. freights. There is no question that a furnaceman in shape 


to make a cash transaction, could drive a very tidy bar- 
gain in ore, just now. One or two such deals were made 
before the pinch of hard times became quite so painful, 
but furnacemen and ore producers are alike in feeling the 
pressure that is now on, and the ore buyer is in no better 
shape to take advantage of low prices for cash, than is the 
ore-producer to get the benefit, to any great extent, of 
the demoralization in lake freights. Boats have been 
available the past week, for Ashland and Two Harbors 
ore, practically at the shipper’s terms, the rate vibrating 
between 50 and 60 cents. Marquette charters strength- 
ened a trifle, under the special demand developed there, 
and from 50 cents went to 60 at the close of the week, 
but are again on a nominal basis. Some mines in the 
Marquette district, accustomed to ship by way of Escana- 
ba, have found in the past week that with a 20-cent 
differential in Marquette’s favor anda lake freight only 
five cents more than from Escanaba, there was money to 
be made in increasing Marquette shipments. This has re- 
sulted in running the Marquette tonnage considerably 
ahead of that for last year. The past week has contribu- 
ted further to the list of idle miners in the Lake Superior 
region and on the Vermilion range, which has been the 
last to show the effects of the depression, there is talk of 
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an almost complete stoppage of operations. In the 
Schlesinger troubles the new development of particular 
interest is the reorganization of the Chapin Mining Co., 
by which Angus Smith, John H. Tweedy, Jr., and Robt. 
Tweedy become directors. Arrangements were made in 
the same connection for giving the men a month’s pay. 
At the Aragon and Sunday Lake mines the attachments 
are still in force and work is suspended. Inthe case of 
the Chapin the transition to other control comes about 
even more quietly than the resumption of control of the 
Schlesingers last year, after the Vanderbilt inter-regnum. 


_QOn the Mesabi, the event of interest is the practical com- 


pletion of the Mesabi & Northern extension from Stony 
Brook to Duluth. But there will be no great amount of 
ore shipped this season, from all indications. A 200,000 
ton estimate is now made by conservative authorities ; 
but all will depend upon market developments of 
the next 60 days. The recent acquisition of the Adams 
mine by a syndicate closely connected with John D. 
Rockefeller, and the concentration of important mining, 
and both rail and lake transportation interests in the same 
hands, is significant of the figure the Mesabi will cut in 
the market by another season. And if iron ore produc- 
tion is to undergo the same evolution as to prices that has 
taken place in oil, the recent developments on the Mesabi 
become of serious import. 

The market is at its lowest ebb as far as de- 
mand is concerned and the only feature worth 
mention is the prospect that charcoal iron will show more 
strength when demand resumes, owing to the almost com- 
plete cessation of production in Michigan districts. At 
Sharpsville some 28,000 tons of iron are to be thrown on 
the market by the sheriff's sales at the Douglas and two 
other furnaces with which Forsyth, Hyde & Co. were 
connected ; but it is perhaps as well for such a bear in- 
fluence to come now, with the rest of the trouble. On 
foundry iron quotations are the lowest yet made. 


Pig Iron, 


There has been a fair run of small orders in 
the structural market the past week, beams 
and plates forming the bulk of the business, 
on a price basis the same as for the past month. Bids 
are beginning to be asked on agricultural contracts and in 
these steel cuts a larger figure than ever. Bar iron is in 
light demand. There is no incentive to local mills that 
are idle to talk of resuming. The Union Rolling Mill is 
still shut down and will remain so for some time. The 
Cleveland Rolling Mill Co. are operating in about half 
their departments. . The Otis Steel Co. are still running, 
though at reduced wages, but their blooming mill is idle. 
Three nut and bolt concerns in Cleveland are running 
five, four and three days per week, respectively. Reports 
from the valley indicate no change in the attitude of mill 
owners, all of whom are well content to save pay rolls 
and find no such inquiry from the trade as would suggest 
resumption. 


Finished 


Material. 
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THE CHICAGO OUTLOOK. 


{SPECIALLY REPORTED FOR THE IRON TRADE REVIEW.] 


There is very little animation in the market, and selle'S 
of all classes of iron and steel are devoting more energy 
to the collection of accounts than to the sale of material. 
Both crude and finished grades of metal are suffering 
from a general depression, and sales are almost nothing. 
It is expected by some dealers who take a hopeful view 
of the situation that business will pick up within a few 
weeks, but others say they do not look for any improve- 
ment for some time. 

Pic Iron.—The amount of business done in the past 
week was smaller, if anything, than in the week previous, 
and it is hardly likely that any large sales will be made 
for a little while longer. The country trade is in a little 
better condition than is the city business, and most of the 
orders received have been from out of town. — In the city, 
business has been affected to some extent by the placing 
on sale of the iron in the hands of the foundries that have 
made assignments lately. This iron has been offered at 
very low rates, and has been the means of shutting the 
regular dealers out of some little business. 

Bar Iron.—The week has been very quiet, and no 
orders of any size have been placed. Quotations are the 
same as last week, but because of the scarcity of transac- 
tions, they are only nominal. Bar iron, 1.45c to 1.50c; 
steel, 1.60c to 1.65c. ; Chicago. 

RAILs AND TRAcK Suppiies.—Very little business has 
been done, and there is no change in prices. Rails, $30 
to $32; track bolts, 2.60c to 2.65c; spikes, 2c to 2.05¢. 

STRUCTURAL IRon.—There is no change in the situa- 
tion, and no sales of any importance have taken place. 
Beams, 1.85c to 2c; angles and plates, 1.80c to 1.goc ; 
tees, 2.15¢ to 2.25¢. 

SHEETS.—Black sheets are quiet, with only a small sale. 
Prices are unchanged at 2.80c to 2.85c., Chicago. Gal- 
vanized sheets have had only a small demard, and are 
quoted at 7o and 1o per cent. at the mills, 70 and 5 per 
cent. from store. 

PLates, Tuses, Etc.—Only a small inquiry is noted, 
with no change in quotations. Tank steel, 1.80c to 
1.90c; shell steel, 2c to 2.15c; flange steel, 2.25c to 
2.35C; fire box steel, 3.75c to 4c; tubes, discount of 65 
to 70 per cent. 

MERCHANT STEEL.—Trade is still very quiet, and the 
outlook is not very encouraging for the immediate future. 
Open-hearth spring, 2.25c to 2.30c; machinery, 2.10c 
to 2.25c; tire, 1.95c to 2.10c; crucible machinery, 4.75c; 
spring, 3.50c; tool steel, 614c and upwards. 

O_Lp RaliLs anD WHEELS.—No business has been done 
in the past week, and prices are nominally the same. 
Old rails, $17 to $17.50; old wheels, $14.50 to $14.75; 
old steel rails, $11 to $14.50, according to length. 

Scrap.—Business has been very quiet, with no change 
in prices. No. 1 forge, $15; No. 1 mill, $11 ; turnings, 
$8; mixed steel, $9; coil steel, $13; leaf steel, $14; low 
tires, $13. 


GENERAL MARKET RESUME. 

[SPECIALLY REPORTED FOR THE IRON TRADE REVIEW.] 

Outside of the adjustments of wages made by 
the Amalgamated Association with Jones & 
Laughlins and Painter & Son, both of which concerns are 
now running, the mill situation is the same as last 
reported. Trade continues very light and neither buyer 
nor seller shows any disposition to make contracts. 
Some small transactions have been closed in billets and 
in pig iron; the former were on a $21 basis. Bessemer 


Pittsburg. 
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pig is quoted at $13.10 and $13.25. Gray forge at $11.75 
and $12, and No. 1 foundry at $13.50 and $13.75. One 
sale of ore in the local market-is reported—3500 tons of 
second-grade Bessemer at $3, equivalent to five cents 
per unit of iron. The scrap market has almost ceased to 
exist, old iron rails being quoted as low as $16 and old 
steel rails at $12.50. Scrap of any description can be 
bought at practically whatever the buyer would be willing 
to pay. 

The outlook is not encouraging, as money con- 
tinues close and the inability to discount paper 
makes it impossible for business to be carried on in the 
usual channels. There has also been a large falling off in 
the demand for finished work, and it is among the possi- 
bilities that the pipe shops, which are large consumers of 
iron, may shut down in general, and that but few of the 
car companies will continue to run full. There are many 
who believe that when a revival of business takes place 
the movement of prices will not be gradual, but that a 
sharp advance will take place. There is but little move- 
ment in car wheeliron. No general concession is made 
in prices of coke irons save that a few small lots seeking 
cash customers have been offered at 50 to 75 cents below 
the market. 

In some directions the outlook seems a little 
better, because a number of inquiries have 
been received from those who contemplate purchasing 
round lots, and thus taking advantage of the extremely 
low prices. Some important deals have been closed dur- 
ing the last few days. The purchases have extended over 
nearly the whole range of irons, including Lake Superior 
Charcoal, Ohio Strong Irons and Southern Cokes. A\ll- 
though low prices were made, it is apparent that bottom 
has been reached. The Lake Superior Charcoal situation 
is in a rather hopeful condition on account of so few 
furnaces being in blast. After one or two lots of iron, 
held by banks and others as security, have been disposed 
of, the field will be clear of low priced lots and future 
trades must be with furnaces who are not disposed to con- 
tinue making iron ata loss. Production has been quite 
largely decreased in.the South on account of the stoppage 
of four of the largest furnaces, owing to trouble with the 
coal miners. This will have quite a decided effect on the 
output of iron in Alabama. 


Louisville. 


Cincinnati. 


Consumption is steadily dropping off. Each 

Buffalo. : 
week records a lower mark in dullness of new 
business than the preceding. With the exception of 


‘* labor,” which is still clamoring for higher wages, no 
one is trying to make money. All are busily engaged 
rowing for the shore. Prices remain about the same and 
weak in a way, yet few furnaces are forcing sales. 

There is very little interest taken in new busi- 
ness. A few buyers have entered the market 
and some sales have been made at low figures owing to 
the ability of the purchaser to pay cash. The consumption 
of pig iron and coke has decreased since the first of June, 
but production has also fallen off because several furnaces 
have shut down. Dealers in iron merchandise are not 
buying from the manufactures, as there is little demand 
for their goods, and a scarcity of money makes the pay- 
ment uncertain. 

Many buyers who use Alabama iron in their 
mixture are holding off in regard to purchases, 
thinking that freight rates will be put back on the old basis 
so that they can secure metal at correspondingly low fig- 
ures. Considerable iron is coming forward on old con- 
tracts via water, from Savannah, Richmond, Norfolk, etc. 


St. Louis. 


Philadelphia 
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INCREASED PRODUCTION OF BESSEMER PIG. 

The most significant fact about the statistics for pig iron 
production in the first six months of 1893, as given in 
another column, is the increase shown in the make of 
Bessemer iron. ‘The record is the greatest yet made in 
any like period and its publication accents what the pud- 
dler has heard from the manufacturer in the wage con- 
ferences of the past month. Put in tabular form, with 
percentage computations made, the figures tell their own 


story as to the march of steel : 
First half 


1891. 1892. 1893. 
Pig Iron Production, gross tons............+ 8,279,870 9,157,000 4,562,918 
Bessemer Production, gross tons............ .. 3,888,853 4,444,041 2,374,890 
PRTOCMEREE TCORCIICT 2.00 ccvecescecenrecsdasceseecceses 47 48.5 52 


It will be seen that while the percentage of Bessemer 
iron in 1892 was 1.5 per cent. greater than in the year pre- 
vious, the production for the first half of the present year 
indicates a pe centage of 5 in advance cf that for ’gr. 
The production of Bessemer in gross tons, as compared 
with that for the two preceding half years is shown in 
the following : 


First half Second half First half 
of 1892. of 1892. of 1893. 
PCRIOT DES ALOT ois scscnreinscserenr ess 2,254,345 2,169,696 2,374,890 


Taking the Bessemer producing districts whose high- 
grade ores come exclusively from the Lake Superior 


region, it appears that West Virginia, Illinois, Wis- 
consin, Minnesota and Ohio made less_ Bessemer 
pig in the first half of 1893 than in the first half 


of 1892, while an increased amount was made by the 
Shenango valley, Allegheny county, the miscellaneous 
coke furnaces of Western Pennsylvania and the few in the 
interior counties securing their ores in part from the Lake 
Superior region. The total falling off in the districts 
named was 172,016 tons from the first half of 189z, and 
the total increase was 200,380, making a net increase of 
28,364 gross tons in the amount of pig iron from Lake 
Superior Bessemers, in the first half of ’93, over the 
amount for the first half of 1892. [Illinois shows the 
largest falling off in Bessemer—from 389,588 gross tons 
in the first half of ’92, and 411,073 tons in the second 
half, to 295,383 tons in the first half of the present year. 
Allegheny county shows the largest increase—from 644,- 
932 tons in the first half of 1892 and 679,169 tons in the 
second half, to 792,201 in the six months ending June 
3°, 1893. 

Allowing 124 tons of ore for each ton of Bessemer pig 
iron made in the districts supplied from Lake Superior, 
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there were consumed about 2,800,000 tons ot Lake Su- 
perior Bessemer ores in the first half of the present year. 
The same rate continued through the year would give a 
consumption of 5,600,000 tons of Lake Superior Bessemer 
for 1893. It is hardly necessary to state that this figure 
will not be reached. The second half of the year will tell 
quite a different story in the production of all descriptions 
of pig iron from that of the well-maintained production of 
the six months ending with June. 


HOME SOLUTION OF TIN PLATE PROBLEMS. 

In the line of the discussion in these columns recently, 
on the lasting qualities of roofing plates manufactured by 
coating American steel sheets, a well known manufacturer 
comments on the value of any opinion on the subject that 
might ¢manate from the Welsh tin plate trade. Writing 
to this paper, he says: 

‘¢ As far as foreign manufacturers are concerned, I 
must confess no great amount of confidence in their 
opinion. It is a remarkable fact that notwithstanding 
Wales for many years has practically enjoyed a monopoly 
of tin plate manufacture, a very small fraction indeed of 
the output there is consumed in their own country. The 
writer has actually had the experience of having one of 
the largest of the Welsh manufacturers of terne plates, 
make the inquiry as 0 the use to which they were put! This, 
notwithstanding the fact that his investment in his plant 
represented probably £100,000, and that his output was 
very large indeed.’’ 

This incident is only confirmatory illustration of the 
observation repeatedly made by friends of the American 
tin plate industry, that its domestication was necessary, if 
the people of the United States were to have the benefit 
of any improvement in processes of manufacture, or of 
any attempt to adapt the product more perfectly to the 
uses required of it. It has been demonstrated already, 
that the native Bessemer ores used in American steel-mak- 
ing, make sheets that are preferred by the buyer, to those 
manufactured from foreign-made black plates. We have 
no doubt that the experience home tin plate manufacturers 
are gaining daily, in the study of processes carried on 
under their own eyes, will lead to the solution of questions 
that have long puzzled the trade, under the regime of ex- 
clusive importation. The pinhole difficulty and the short 
life of some roofing plates, apparently of the same quality 
and subjected to the same exposure, as others which 
endure to the sitisfaction of the buyer—these problems 
stand some chance of being solved with manufacturer and 
consumer in such easy communication, that the-buyer can 
at any time walk into the mill and inspect processes of 
manufacture. Certainly their solution is far more likely, 
than when the buyer was compelled to look to the impor- 

ter, who in turn took the word of manufacturers, the latter 
in some instances having so little home demand for their 
product, that they did not know the use to which it was 
put. All that the American tin plate manufacturer asks 
is a chance. 





THE TREND OF FOUNDRY PRACTICE, 

While there are a good many foundrymen who expect 
to continue in the old way until indications thicken that 
the day of the chemist has fully come, there is satisfaction 
to those who are pushing for more scientific methods in 
the melting and casting of iron to know that their con- 
tention is being well supported. This comes, we take it, 
from a recognition that the old cut-and-try methods are 
not satisfactory. And it is more than a coincidence that 
the Foundrymen’s Association at Philadelphia and the 
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Western Foundrymen’s Association had for the theme of 
their July meeting the part the chemist is to take in the 
foundry practice of the immediate future. It is more 
than a coincidence, too, that while the Foundrymen’s As- 
sociation was discussing a proposition to secure the serv- 
ices of an expert who could make chemical determinations 
for its members on call, the Western Foundrymen’s Asso- 
ciation had before it an offer from an important technical 
institution to perform similar services for the foundrymen 
of the West. 

The expense of fore-arming himself against the sudden 
and often inexplicable changes in the character of his 
castings has been the main obstacle, with the average 
foundryman, to the application of chemistry to his 
processes. The organization of foundry associations and 
the pro-rating of expense among the membership-seem to 
offer a way out on that score. Foundrymen’s associations 
in Europe have such technical connections, and the 
smaller foundries secure advantages that would be entirely 
unavailable to them, single-handed. The action taken by 
the Eastern and the Western Foundrymen’s Associations 
at their last meetings gives promise that some of the most 
important results of organization are to be accomplished 
along this line. 

The chemists whose addresses to these Associations we 
have printed—the one in last week’s issue, and the other 
elsewhere in this issue—assure the foundryman that he 
may know as to the composition of his iron and as to its 
shrinkage, before the fact. This is a feature of the chem- 
ist’s work upon which Mr. Chute laid stress in the portion 
of his address at Chicago last week comparing chemical 
tests with physical. And if the chemist can make any 
grade of iron desired, barring accidents, he becomes at 
once an invaluable adjunct of foundry practice. What 
expert chemists claim in this direction need not be dis- 
counted for the disposition to glorify one’s own profession, 
of which all trained men partake; the possibilities of 
foundry chemistry are already a matter of record with 
some establishments. But this knowledge has cost round- 
ly. Foundrymen’s associations promise to put it within 
the reach of small foundrymen at less than the cost of a 
single blunder of the method of cut-and-try. 





FURNACES AT MISSOURI’S IRON MINES. 


In his contribution to the official publication of the 
World’s Fair Commission of Missouri, State Geologist 
Winslow calls attention to the decline in Missouri’s pro- 
duction of iron ore, which has been noted in these 
columns from time to time. By a graphic representation, 
the output of 1892, 126,000 tons, is seen to be the 
smallest since 1870. The days when Iron Mountain and 
Pilot Knob stood for a large contribution to the country’s 
production have gone by. From 1815 to 1849 Missouri 
produced 100,000 tons of iron ore; from 1850 to 1860, 
310,000 tons; from 1861 to 1869, 625,000 tons. Since 
1870, a total of 6,680,125 tons has been taken from Mis- 
souri iron mines, a yearly average of 290,440 tons. Since 
1887, the decline has been gradual, and at the present rate 
of falling off, Missouri will soon land among the States 
producing less than 100,000 tons of iron ore per year. 
State Geologist Winslow gives some slight hope of better- 
ment, but it is coupled with the condition of blast furnace 
investments that is not likely to be realized : 

‘*The decline in Missouri’s iron product is in sharp con- 
trast to the increase in production of her other minerals, 
and calls for serious consideration. In 1880, she ranked 
sixth in the Union; in 1890, tenth; in 1891, thirteenth, 
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and she now probably ranks still lower. This sudden 
fall is to be attributed, in large part, to the cessation of 
work at the Pilot Knob mine, which was practically aban- 
doned last year. That the weil-known deposits of specu- 
lar ores in the State can no longer play the important 
part in the iron industry that they have in the past, 
seems unfortunately probable. If the industry is to be 
maintained, other sources of supply must be developed. 
Among the most promising fields for future activities, 
observations lead one to point to the limonites of the 
southern part of the State, which have heretofore re- 
mained practically unnoticed. That they are lower in 
iron contents and inferior in grade to the high-class ores 
used in the past, is not disputed. But that they are so much 
so as to be of no practical use is not the case. Their distri- 
bution, quantities and qualities have been determined by 
recent work of the State Geolog'cal Survey and a report 
just distributed deals at length with these ores. That they 
will bear shipment does not seem probable, but t eir 
development will probably best be by the establishment of 
furnaces and the production of pg within the mining 
region itself.” 

There is little question that the future activity of not a 
few Lake Superior properties that have heretofore been 
steady shippers, is likewise condi ioned on the erection of 
blast furnaces close to the mines. 





PIG IRON PRODUCTION FOR THE HALF. YEAR. 





In the current issue of the Pu//etizn of the American Iron and 
Steel Association are given complete statistics of pig iron 
production in the United States in the first six months of 1893 
and complete figures as to unsold stocks of pig iron on hand 
June 30. 

The total production of pig iron in the United States in the 
first half of 1893 was 4,562,918 gross tons, against 4,387,317 tons 
in the second half of 1892, au increase of 175,601 tons. The 
production in the first half of 1892 was, however, 4,769,683 tons. 
Compared with the first half of 1892, the production of the first 
half of 1893 shows a decrease of 206,765 tons. The figures by 
States are as follows: 


| Production. 


Gross tons of 2,240 Ibs. 


Blast Furnaces. 


j ‘ (Includes spiegeleisen. 
une 30 1893 





States. In AMS 

Blast ‘ 

Dec. First Second First 

31,92} In |Out/Total) halfof | halfof | half of 

5 1892. 1892. 1893. 
Massachusetts... 2 2 2 4 4,178 3,768 4,119 
Connecticut 5 4 4 8 9,856 7,251 75335 
New York... 9 6 | 27 33 163,838 146,557 140,776 
New Jersey. 6) 4) 15 44,282 43,093 39,598 
Pennsylvania ............. 106 |103 |103 206 || 2,216,832 | 1,976,973 | 2,225,962 
So eee . 3 4 7 II 49,981 49,150 89,729 
RNG dc acsesdaessass dieses 14 9g | 25 34 164,086 178,761 152,155 
De Re ca ccscansenpiaus I I I 2 1 853 | 1,055 2,445 
CRE sncicctermnceseseresns I i 4 6 3,330 6,620 16,509 
RIG iis cb ctibists rene 28 | 23 | 29 52 479,131 | 436,165 447,948 
PE aiciditebtecpbbbittonccse bos cece I 3 4 6,403 | 2,210 5,838 
West Virginia............ 3 I 3 4 80,238 | 74,555 66,395 
RSLS CEY 2200 ccccers.s0000. 3 3 6 ) 32,649 23,899 37,281 
TENNESSEE .........00cc0eee. 10 | I 9 20 157,214 142,867 128,539 
CHRIS nenvinthtccnscbers¢e'scorede 34 | 33 | 32 65 651,335 570,578 594,643 
ae I I I 2 5,431 2,269 5,313 
OS ee eee 8] 5§| 15 20 477,991 471,489 335,771 
MC AMORD ins ins cncase pauses Ss Ee 22 gI,190 93,231 51,907 
WACO Divvvicesccsessvcscese 6 4 6 10 72,156 102,805 107,855 
NII aia-5 sss acer decis’ Bre danzerb bins ae I 13,218 553 10,373 
oe Se eee 2 o> . 30,634 26,386 22,329 
SE Urncviccetaecp cousins 2 2 e 3 10,448 21,993 37,119 
EPRI S « scusbuakeieleieetnadne | he ae I 3,439 4,189 2,976 
bs ERAN COON ERPECTENY, BAM Ht I DF vcs daa'p ddan tpebeite Meeks col avai dsnce cannes 

RIOORY snsdecsuioreesvoseceisg 253 |226 |312 | 538 || 4,769,683 | 4,387,317 | 4,562,918 
| 





It will be noticed that Pennsylvania largely increased her 
production, and that there was a large decrease in Illinois. 
The production of Bessemer pig iron in the first half of 1893 
was the largest half-yearly production in our history, amount- 
ing to 2,374,890 gross tons, against 2,189,696 tons in the second 
half of 1892, and 2,254,345 tons in the first half. 
The production of spiegeleisen and ferromanganese in the 
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pig iron production, was only 47,976 gross tons, against 91,757 
tons in the second half of 1892, and 87,374 tons in the first 
half. 

The number of furnaces in blast on June’30, 1893, was 226, 
against 253 on December 31, 1892, and 256 on June 30, 1892. 
The number out of blast on June 30, 1893, was 312. 

The stocks of pig iron which were unsold in the hands of 
the makers or their agents on June 30, 1893, and which were 


not intended to be used by the manufacturers, amounted to. 


549,141 gross tons, in which figures are included 46,510 tons of 
stock held in the yards of the American Pig Iron Storage War- 
rant Co., and which was under the control of the makers, the part 
in these yards not under their control amounting to 29,690 
gross tons, chiefly Alabama iron. This added to the 549,141 
tons above mentioned makes a total of 578,831 tons on the 
market June 30. In the same way adding 29,500 tons which 
were in warrant yards December 31, 1892, and not.under the 
control of the makers, the total on the market December 31, 
1892, was 535,616 tons. There was thus a total increase in pig 
iron stocks on the market in the first six months of this year 
of 43,215 tons, over 30,000 tous of the accumulation being in 
coke iron. The figures as to unsold stocks by States appear in 
the following: 


Gross tons of 2,240 Ibs. 
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States. 








June 30, | Sept. 30 Dec. 3t, | June 30, 
1892. 1892 1892 1893. 
| 

BONE TO GIREG ... ccccccesraesecssays 16,210 | 14,936 14,093 12,222 
NEW YVOrkK.....000. .ccccroscccscees 61,469 | 52,717 45,627 44,866 
New Jersey... 30,919 | 30,626 23,083 11,368 
Pennsylvania 218,304 170,876 113,115 151,858 
Maryland ..... 2,666 | 3,06: 3,404 2,178 
Va.. N. C., Ga. 81,452 72,814 58,893 59,421 
MPTURGTUR <0 cesses, sserceeess 67,966 55,982 6838 73,198 
West Virginia «....:...000.<.0005.. 7,000 | 6,150 MSS sib secters'ss dovtnae 
SEEINABED sci dyes snaveesesesecs<in sae 5 303 | 2,278 6,321 5,580 
OE san keuceenee cuvesosapescest 35,853 | 32,914 25,318 25,562 
SEE sinxpnstaren stall is aaiaaiin pis 89,396 | 79,091 62.376 67,454 
Mich., Indiana and Minn... 53535 | 40,204 30,263 45,891 
Illinois and Wisconsin...... 38,146 | 25,868 16,353 14,770 
Missouri and Colorado....... 25,607 | 27,665 31,322 32,845 
Pacific States....................... 3.530 | 2,200 1,900 1,938 
SERMON vinsavontdcevecovedutsecineseees 737,946 al 7,382 §06, 116 549,141 


| 


Of the stocks noted above, 244,144 tons was coke, against 
213,615 December 31; 120,461 tons was anthracite, against 
119,015 December 31, and 184,536 tons charcoal, against 173,486 
tons December 31. 





On The Editorial Table. 

“Standard Steel Construction” is the title under which 
Jones & Laughlins, Pittsburg and Chicago, have put out a 
valuable manual for architects, engineers and contractors. It 
is bound in leather, with flap, and is of the convenient hand- 
book size with which architects and others are familiar. The 
illustrations of various shapes are clear and the notations of 
dimensions and weights give some idea of the range of size 
and strength which the firm’s products in this line take. Fol- 
lowing these come scores of pages of tables, giving safe loads 
in tons for various structural materials, with dimensions and 
the various increments of load corresponding to additions to 
the weight of material. Under the head of “ General Notes on 
Floors and Fire Proofing,” interesting information is given, 
with illustrations. Special attention is directed to the “ Lari- 
mer column,” for which the manufacturers claim superiority 
in strength, simplicity of construction, method of connect- 
ing, etc. 

“Engineering Works of Cleveland, O.,” is the title of a 
hand-book of convenient pocket size, bound in flexible cloth, 
issued by the Civil Engineers’ Club of Cleveland, as its con- 
tribution to the engineering literature the Columbian Expo- 
sition has called forth. The book, as its subtitle says, is a 
visitors’ dictionary to the engineering works and industries of 
Cleveland, and while compression into small space has been 
the constant aim of the editor, Mr. W. H. Searles, he has given 
a very complete summation of the interesting public works of 
the Forest City and of the iron and steel plants, engitieering 
industries, car wheel works, shipbuilding works and dry docks, 
wire and nail works, nut and bolt works, malleable iron, foun- 
dry and other kindred interests. A number of illustrations 
add value to the text. 
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Charles W. Depauw and the New Albany Rail Mill Co., of New 
Albany, Ind., made an assignment, Saturday, July 22. The 
cause was the assignment of the Premier Steel Works in Indian- 
apolis several months ago, of which Mr. Depauw held 6,450 
shares. Mr. Depauw’s endorsements for the Premier Steel 
Works were $500,000, and for the New Albany Rail Mills, 
$300,000. He says if he can realize on his assets, he can pay out 
two for one. He adds that the assignment does not in any 
way affect the interests of his brother, N. T. Depauw, who is 
vice-president of the New Albany Rail Mill Co. The capacity 
of the mills is 35,000 tons a year. It was one of the first mills 
to sign the Amalgamated scale. 

The ramifications of Forsythe, Hyde & Co.’s failure of a few 
weeks ago, due to their connection with various furnace 
companies, are more extensive than at firstappeared. Execu- 
tions and foreign attachments aggregating $330,408, were levied 
last week against the Douglas Furnace Co., operating the 
Pierce, Kelley & Co. furnace at Sharpsville, Pa. These were 
on behalf of Price McKinney, receiver for Corrigan, Ives & Co., 
$178,908.85; the Croton Lime Co., $1,500; the Mill Exchange 
Bank, $25,000 ; Wisconsin Marine Fire Insurance Bank, $125,000. 
The executions cover ore and other stock. At Youngstown, 
suit was begun against the Douglas Furnace Co. by the First 
National Bank of Youngstown, on a note for $1,210. Several 
companies were garnisheed, including Tod, Stambaugh & Co., 
Morgan Engineering Co., and Ohio Iron Co. The Hostetter- 
Connellsville Coke Co. has also sued the Douglas Furnace Co. 
for $5,135.37 on a promissory note. Cleveland firms are garni- 
sheed. The engineering and contracting firm of Wilkie, 
Bothwell & Co., of Pittsburg, have a claim of $6,300 against 
Forsythe, Hyde & Co., the latter having accepted drafts in their 
favor to that amount, made by the York Iron Co., of Minne- 
apolis, for whom Wilkie, Bothwell & Co. had been erecting a 
plant at West Superior. In connection with the failure of the 
Commercial National Bank, at Milwaukee, Friday, it is stated 
that the immediate cause was the failure of the Douglas 
Furnace Co., of Sharpsville. The bank held $130,000 in storage 
warrants on pig iron at Sharpsville. This iron was attached 
by Corrigan, Ives & Co.’s receiver, as stated above, and the 
Furnace Company confessed judgment. The bank’s Attorney 
said that if the warrants were genuine, the bank would event- 
ually recover the pig iron, but long litigation would be in- 
volved. He added that the deal with the Furnace Company 
was made through the Schlesingers. A Milwaukee dispatch 
says, that a quantity of ore and coal at the yards of the Minerva 
furnace, of which Forsythe, Hyde & Co. were lessees, was 
attached on a $25,000 claim by the Chapin Mining Co., but 
later the attachment was released. 

At Belvidere, N. J., the Oxford Iron & Nail Co. has closed its 
rolling mills and iron mines, pending a settlement of its affairs 
The pumps have been removed from the mines, 
The liabilities are estimated 


by a receiver. 
and 350 men are thrown out. 
at $225,000; assets $150,000, 

The embarrassed Lansing (Mich.) Iron & Engine Works 
report total liabilities of $413,632, and assets of $301,240. O.M 
Barnes, who holds a chattel mortgage on the plant, offers to 
pay one-third of the claims, and provide for the rest by bonds 
or otherwise. 

The extensive machinery manufacturing concern of Brad- 
ley & Co., Syracuse, N. Y., went into a receiver’s hands Monday. 
The plant is valued at $500,000. The liabilities are put at 
$350,000. 

Pankhurst & Wilkinson, extensive iron merchants, Chicago, 
confessed judgment for $87,175. They made an assignment 
later. 





Lippincott’s Magazine for August has “In the Midst of 
Alarms,” by Robert Barr for its complete novel, and in the series 
of Lippincott’s Notable Stories is “ Jane’s Holiday,” by Valerie 
Hays Berry. In “ Men of the Day,” M. Crofton presents brief 
sketches of Sir J. E. Millars, Sir Arthur Sullivan, Gen. Diaz, 
and Phil. D. Armour. 


JULIAN KENNEDY has been chosen consulting engineer, to 
prepare plans and specifications for the new water works sys- 
tem Allegheny City is to build. 
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THE SMITH VERTICAL BOILER. 





Increased evaporation for any given quantity of fuel and 
economy in construction are the two claims made by Geo. Y. 
Smith, of Minneapolis, Minn., for the vertical boiler he has 
recently invented. A view is given in the accompanying illus- 
tration, in vertical section from right to left, some parts being 
shown in elevation. Besides its adaptation to steam boiler 
uses, the invention may also be used with slight changes, 
as an air heater or a hot water heater. In the cut, A rep- 
resents the shell or casing, provided at its bottom with an ash- 
pan space a, and at its top with an outlet flue a', for the prod- 
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ucts of combustion. Bis an outside jacket surrounding the 
lower part of the casing and spaced therefrom and connected 
therewith by suitable flanges 6d', of which the upper member 
6' is provided with air passages controlled by an ordinary cir- 
cular register plate B'. The shell A is provided below the 
grate with air passages a? into the ash-pan space. This con- 
struction and relation of the shell A and jacket B gives a means 
of heating the air which is used for supporting the combustion 
before it strikes the fuel. 

C is an annular flange, secured inside the shell A directly 
above the ash-pan space, and constituting the seat for support- 
ing a series of heating chambers DD’, all of which are in the 
form of hollow castings, arranged in a vertical series in commu- 





nication with each other by joint flanges d and securely held 
together by rods D? and nuts D*, engaging with the screw 
threader upper ends of the rods. E is a steam dome, and it 
and the castings QD! are provided with three joint flanges d, 
equally spaced apart and forming, when the castings and dome 
are in position, oontinuous passages through which extend the 
clamping rods D?, which serves to secure a rigid structure. 

The intermediate castings D' are of the same construction 
as the castings D, with the exception that they are cut away at 
a point coincident with the door a* in the shell A for the ad- 
mission of fuel, and with the further exception that the inside 
radial extensions @* are made shorter than on the castings D, 
so as to give more room for the fuel. The lower casting D 
co-operates with a sliding grate-center F, located thereunder, 
and sliding on fixed bars F', to form the grate for supporting 
the fuel. G is the inflow pipe and G' the outflow pipe, which 
can be made of any desirable size, so as to permit the use of 
the apparatus as a hot air furnace or hot water heater. 

At a point just above the fire-pot members of the castings, 
an annular flange H is interposed between the casing A and 
one of the castings D, to prevent the direct upward passage of 
the burning gases and force the same into the central spaces 
of the castings, the arrangement being such that the gases 
will be more or less focalized, rendering the combustion more 
complete. H!' is a similar deflecting flange near the steam 
dome. All parts of the hollow chambers DD! are rectangular 
in cross section, arranged with one diagonal of the same in 
the vertical plane. This arrangement gives a large series of 
dividing and deflecting surfaces, by which the ascending 
column of burning gases is made to inwrap all portions of the 
castings, rendering them very efficient as heating chambers. 

The operation of the boiler would be obviously this: Water 
being supplied to the proper level in the series of castings and 
the fire started in the fuel chamber, the burning gases will en- 
velop all parts of the series of castings surrounding the fuel, 
and be deflected in their ascent, by the flange H to the center 
of the casting directly above the fire-pot members, at which 
point the combustion will be intensified ; and thence the burn- 
ing gases will be thrown outward, and the direct ascending 
columns will strike the lower part of the steam dome and be 
directed outward and downward to the clearance spaces, thence 
upward over the top of the dome to the outlet flue. With this 
construction and arrangement of the heat medium chambers 
or castings DD’, all portions of the heat from the burning 
gases will be rendered effective. 

One-half interest in this patent has been assigned to Mr. 
Fred G. Atkinson, manager of the Columbia Construction & 
Machine Co., of Minneapolis, which in another column makes 
a special announcement concerning the Smith boiler. 





Evans & ROBERTSON, of Cincinnati, whose office is in the 
Chamber of Commerce Building, and warerooms’ at 61 East 
Front street, are factors and jobbers in steel and iron, and sales 
agents for Painter’s brands of hoop iron, black and galvanized. 
They make a specialty also of steel hoops for the cooperage 
trade and superior hoop keepers, of several sizes and shapes 
for barrels, casks and kegs. These are made of the best steel, 
well pointed and with good heads, and are very durable. They 
handle brass and copper washers used on barrels, and are deal- 
ers in Norway rivets. Mr. Chas. W. Evans, of this firm, has 
had many years’ experience in the manufacture of iron and 
steel. Mr. Wm. F. Robertson, the other member of the firm, 
has also had considerable experience in iron and steel. These 
gentlemen, through their push and enterprise, have built up a 
large trade, covering a wide field, among recent orders being 
one from Cuba for several lines of goods, which will no doubt 
lead to others. 





CHAUNCEY M. DEPEw talks of the financial situation as 
follows: “My conclusions are that the businesss of the 
country is on an unusually sound financial basis, and there is 
everything in the present appearance of our crops and other 
sources of national wealth to show that our prosperity is based 
on good foundations. The repeal of the silver purchase clause 
will release money here and bring from money abroad; so it 
will do indefinitely more, it will permit the use of the credits 
which are now so fearfully curtailed and which constitute 95 
per cent. of the currency of the country.” 


























The demands of commerce require the constant use of large 
quantities of bituminous coal; the important demands of pub- 
lic health and cleanliness require the entire suppression of 
those products of combustion which, in the form of smoke and 
noxious gas, are usually permitted to escape from the stack. 
To meet this latter demand numerous inventions have been 
made. A serious drawback, heretofore, to the extensive em- 
ployment of most of the meritorious devices has been the com- 
paratively high cost of their adoption, or the inability to 
apply them to the old forms of construction. Both of these 
objections, it is claimed, are now obviated by the improvement 
offered under the name of the Kunzer smoke preventer. This 
device is adapted to either locomotive or stationary steam 
boilers. In its essential features it is an application of the 
well-known principle of the steam jet, but so arranged in com- 
bination with an intake of hot and cold air as to produce a 
perfect combustion of the fuel, and the complete consumption 
of all gases given out. Its mechanism is simple, and its opera- 
tion easily understood, while the cold air pipe is so arranged 
as to almost entirely do away with the unpleasant sound which 
usually accompanies the admission of air when drawn in by a 
steam jet. The double air pipe is controlled by a rocking 
lever pivoted to the front of the boiler, which opens or closes 
the air intakes, and by this arrangement either hot or cold air 
may be supplied to the furnace in accordance with the varying 
conditions of the fire as the process of combustion progresses. 
The steam pipe through which the volume of steam is con- 
ducted to mix with the air supply in promoting combustion, 
terminates ina number of curved injector tubes, the upper 
horizontal ends of which are inserted through the double walls 
of the boiler front below the furnace door, and stop short with 
the surface of the inner wall, and open at a point above the 
line of the grate bars. The lower vertical ends of the pipes 
are inserted in T’s, which are joined by a number of nipples 
forming a continuous connection, and the hot and cold air pipes 
are similarly connected, whereby the air is conducted into 
each of the injector pipes. The device is easily applied to any 
style of boiler, and works equally well at high or low pressure. 

The chief merits claimed for this invention are simplicity, 
durability and efficiency. It is constructed on scientific prin- 
ciples, and it is said to accomplish the object for which it 
was designed—it prevents smoke. It has, however, another 
important merit—it is an economizer of fuel. Its action being 
to produce perfect combustion, it reduces every combustible 
elemeat in the coal, leaving as a residuum of the furnace 
nothing but ashes, and furnishing to the boilers all of the 
caloric in the fuel. Slack coal and screenings may be used as 
fuel with practically as good results both at the steam gauge 
and the stack as better brands of fuel. For further particulars, 
address Kunzer Smoke Preventer Co., Suite 122, 115 Dearborn 
street, Chicago, Ill. 





VIEWS AND INTERVIEWS. 





Mr. E. A. Wheeler, of Sharon, Pa., manager of the Wheeler 
Furnace Co., and well posted as to valley furnace practice and 
conditions, says that he does not look for any improvement 
in pig iron until stocks on hand are materially decreased. 
How soon this would be could not be told, but it might be 
months hence. The stoppage of many of the mills has not 
helped the situation. Mr. Wheeler also denies the report 
attributed to him, that the Northern furnaces could no longer 
compete with the Southern pig iron industry. ‘We possess 
many advantages,” said Mr. Wheeler, ‘‘that exist nowhere 
else, and will be in the market as long as iron is sold. It is 
true that at the present selling rate there is no money in iron; 
in fact, if we could make ten cents a ton on our output, the 
West Middlesex furnaces would be in operation today. We 
will simply have to wait for an advance.” 

* * * 

An officer of the Cleveland Rolling Mill Co. makes this state- 
ment about operations at the company’s mills, which shut 
down July 1 and have been resuming in part, within the past 
to days: ‘“ We have not made a reduction in wages, and no 
notice about wages has been posted at the mills. Our works 
are not being operated to their full capacity, but the plate 
mill is running, the angle and channel iron mill is going, the 
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steel works are in operation, and part of the wire mill is work- 
ing. If wages are generally reduced, we will be compelled to 
reduce also. We can not operate and pay higher wages than 
are paid elsewhere. Our workmen have shown a disposition 
to accept any reduction that may be necessary in order to keep 
the mills running. They are fair-minded and conservative 
and comprehend the situation.” 
* * * 

The popular idea as to the amount of royalties which the in 
ventor of the Harvey process will realize has gone far astray. 
By the contract the amount of royalty to be paid Mr. Harvey 
for the right to decarbonize armor plates by his method of 
treatment is fixed at 4 cent. per pound. The total amount of 
armor contracted for by the Navy Department for the new 
ships is about 19,000 tons. Less than half of this armor will 
be Harveyized. Even if 10,000 tons should be so treated, the 
inventor would receive only $100,000—a very neat little sum, 
to be sure, but nothing like what the general public has been 
led to believe he will receive. The invention may of course 
prove more valuable through its adoption by some of the 
foreign powers. It is understood that Commander Folger is 
now abroad on this mission, but foreign armor-plate makers 
are trying to get a process of their own, and with some degree 
of success, notably in Russia. 


THE WORLD’S FAIR AND MACHINE TOOLS. 





Prof. John E. Sweet, writing of things that have impressed 
him in connection with the exhibits at Machinery Hall, World’s 
Fair, says of one department of the machine tool exhibit : 

“ The revolution in machine tools since the Centennial has 
been in the large advance in the use of milling cutters, and in 
putting cast-iron as well as brains in the machines. I can 
readily recall the time when gun-making machinery was sent 
to England from the Eastern States, and, later, that the En- 
glish claimed to have improved upon it. My Yankee associate 
laughed and said, ‘ Yes, the only mortal thing they have done 
is to put in more cast iron and make them clumsy.’ That’s 
exactly what every one of our tool buliders have been doing 
for the last 16 years, which is more to our credit than sneering 
at the foreign product. The success or failure in the use of 
milling cutters depends on the rigidity of the machine and 
arbor, the secure method in which the work is held, and, what 
is often overlooked, the absolutely rigid manner in which the 
work is fed to its cutter. Whether the milling cutter keeps 
sharp or gets dull is in proportion to the above conditions. 
Our leading tool builders seem to have grown up to this con- 
viction, as shown by comparing the machines of a few years 
ago with these exhibits at Chicago. And, too, they have made 
or are making another stride ahead of the rest of the world— 
jn feeding with the direction of the cut instead of against it, 
which is, of course, right if a machine has no lost motion, 
though a surprise to everybody to learn that the cutter will 
keep sharp just as long cutting over cast iron scale as cutting 
under it. 

“Tsn’t ita wonder that builders can sell these machines 
with such a departure from common practice, and yet cannot 
sell a lathe unless it is built on the regulation pattern?” 





Personal. 
Mr. Richard O. Jones has opened an office in the Cuyahoga 
Building, Cleveland, and will devote himself to mechanical 
engineering work. He has had a large experience in mining 
machinery, having been connected with the Vulcan Iron Works, 
of Wilkesbarre, Pa., and is thoroughly posted on the installa- 
tion and employment of the various equipments for iron and 
coal mining. 
Mr. H. P. Lillibridge, formerly of the firm of Corrigan, Ives 
& Co., has been a Cleveland visitor within the past week. 
Mr. F. E. Bachman, formerly of the Salem (Va.) Furnace Co., 
is now superintendent of the Buffalo Furnace Co.’s plant. 
Henry Wick, J. G. Butler, Jr.. M. C. Wick, J. L. Botsford, E. 
L. Ford, E. L. Brown, I. E. Cochran and James Parmalee are 
the directors elected by the Ohio Steel Co. at its meeting in 
Youngstown, O., last week. The directors elected Henry 
Wick, president ; J. G. Butler, Jr., vice president; M. C. Wick, 
treasnrer. The company has over 400 men at work in its 
plant and expects to be producing steel by January 1, 1894. 
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Mesabi Range :— 

Several new mines on the Mesabi are opening for shipping, 
notably the Hale, Berringer, Mesabi Mountain and Commo- 
dore. The Hale loaded its first ore last week, Tuesday, when 
¥o cars were filled in seven hours. The ore is shoveled into 
shallow boxes direct from the body, raised by overhead con- 
veyors and carried to chutes over the cars. It is claimed 
that after the machinery is working well, 600 tons can be 
mined and loaded every day by 30 men, day and night. The 
Berringer, “one 40-acre tract of the Biwabik, has begun 
loading with a steam shovel. At the workings of the Biwabik 
Ore Co., 2,100 tons were mined and loaded on cars by one 
steam shovel in 1o hours. The Mesabi Mountain begins min- 
ing and loading by shovel this week. The Commodore’s first 
cargo went over the ore docks last week. 

At the Mountain Iron, in one day last week 20 cars were 
loaded, averaging 26 tons to the car, in 10 hours. Theore was 
mined with steam shovel direct from the ore body. It is 
averaging very heavy. Of 40 cars in one train, the average was 
63,000 Ibs. per car, though the cubical contents per car are 
supposed to be 50,000 lbs. 

An analysis of samples from acargo of Biwabik No. 1, loaded 
from the Superior docks this week, showed 64.55 in iron, 3.31 
in silica, .035 phosphorus and 6.13 moisture. 

In the reorganization of the Adams Iron Co., after the acquisi- 
tion of 51-r1ooths of the steck by the Merritt-Wetmore interest, 
on a basis of $800,000 for the property, Lon Merritt was elected 
president; D. T. Adams, vice-president ; C. W. Wetmore, R. C. 
Wetmore, Lon Merritt and P. L. Kimberly directors. 

A Duluth dispatch says that rail connection between the 
new docks there and the Mesabi mines was completed July 22, 
and that too pockets in the dock arefinished. 





Vermilion Range : — 

Following another reduction in wages last week, the Minne- 
sota Iron Co. announces a suspension of operations in shafts 
Nos. I and 3, throwing out 100 men. President Bacon says he 
is being urged by the directory to discontinue everything ex- 
cept shipments and may yet have to take this course. At the 
Chandler, operations have been discontinued at all shafts ex- 
cept No. 4. President Bacon is thus quoted as to sales: “ We 
sold of Minnesota and Chandler ore in January, 440,000 tons. 
This is a small quantity, and further, I confidently believe that 
at the present time not aton of ore could be sold at what it 
costs to mine and lay down at the shipping port—in our case 
at Two Harbors.” 


Menominee Range :— 


The Peru Iron Mining Co. has announced a to per cent. 
reduction in wages, to take effect Aug 1. Shipments will be 
curtailed materially. 

Gladstone shipments are now at the rate of 15,000 tonsa 
week. Last year’s record, 115,000 tons, has already been ex- 
ceeded. 

The employes at the Aragon mine, one of the Schlesinger 
properties, have quit work on account of non-payment of 
wages. There are about 40,000 tons of ore on stock-pile and 
the indebtedness for labor is $45,000. There is talk of the 
property reverting to the former control, of which Angus 
Smith is the head, and a reorganization, as in the case of the 
Chapin, is among the probabilities. An attachment on behalf 
of the unpaid miners was levied upon the iron in stock-pile 


Friday. The ore is valued at $97,000 and labor claims are 
about half that amount. Pumps are kept going, but 400 men 
are idle. 


At the Hamilton-Ludington mines, the Norway Current 
says, the water is practically out. In the Ludington, the water 
is now being kept down to a point 10 or 15 feet below the roth 
level, while at the Hamilton it is kept at the 1,325 foot level. 
Since reaching this level in Hamilton No. 2, it is possible to 
know how fast the mine makes water. At first, this was 1,100 
gallons a minute; then it decreased to 926 gallons, and_ the 
management believe that when the mine has had time to drain 
through the upper levels, the flow will not exceed 80u gallons 
a minute. A total of 87,017,954 gallons was hoisted in the 
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bails. Now that it bas been demonstrated that the water can 
be taken out at a cost not exceeding $5,000, and that the rate of 
inflow is not beyond the limit of economical handling, it is be- 
lieved that the mines will be allowed to fill again until a better 
iron market appears. 


Marquette Range :— 

Twenty-five out of the 35 men at work atthe Platt mine 
have been laid off. 

Last week showed the heaviest shipping record for the sea- 
son out of Marquette. 

The Lake Superior’s working force is 800 men after the re- 
cent reductions; the Winthrop employs 325 men; the Lake 
Angeline 750 men ; the Salisbury 200 men, and the Cleveland- 
Cliffs 200 besides the Salisbury force. At the mines in and 
around Ishpeming there are 2,500 men still at work. 





Gogebic Range :— 

Ashland shipments in the week ending July 15 were 62,883, 
next to the largest single week’s record this season. The total 
up to that date was 543,841 tons. Seventeen mines have 
shipped ore this seasoy, The Wisconsin Central shipments 
have been 205,000, of which but a small amount was outside of 
the Colby properties. 


In General :— 

The Lake Superior iron mines are not the only ones feeling 
the depression. A Plattsburg, N. Y., dispatch says that the 
Chateaugay Ore & [ron Co. has closed down its mines at Lyon 
Mountain and that the Crown Point Iron Co.'s mines at Crown 
Point have suspended operations. Anu Eastern market report 
adds: “The canceling of orders by customers has led to the 
closing down of magnetite mines in New York and New Jersey, 
and it is understood that Like Champlain ores have been 
offered at exceptionally low prices.” 

Iron Scale Developments. 

Nothing has developed in regard to iron and steel mill wages 
the past week, beyond the signature of several more mills to 
scale, with a guaranty of the prices finally agreed upon in the 
conference, and the s'arting up of the American Iron Works 
of Jones & Laughlin In connection with the resump- 
tion of work at this plant on Monday, comes the announcement 
of the disbanding of the lodge of the Finishers’ Union con- 
nected with the works, and the return of its go members to 
their places, under the scale arranged by the Amalgamated 
Association. President Carey is said to be the only member 
of the Finishers’ Union in the Jones and Laughlins mill who 
did not return to work. He resigned because his union was 
not recognized. The Finishers’ lodge at the Oliver Bros.’ 
mill is also reported to be on the verge of dissolution. This 
condition of things disposes of the report that the 1,000 pud- 
dlers at Youngstown are talking of leaving the Amalgamated 
Association, and going over to the Finishers. 

The scale signatures of the week include those of the Tudor 
Iron Works Co., East St. Louis; American Tin Plate Co., 
Elwood, Ind.; Cambridge Iron & Stee] Co., Cambridge, O.; 
Irondale Steel & Iron Co., Anderson, Ind.; Tyler Tube Works 
Co., Washington, Pa.; Sharon Rolling Mill Co., Sharon, Pa. 
Thirty-two firms have signed in all. 





THROUGH H. N. Green, general agent, of Philadelphia, a 
number of specialties are presented to the trade—some of 
them of special interest to foundry and machine shop pro- 
prietors and others to the general run of users of power. 
The Philadelphia corundum wheels, manufactured by the 
Philadelphia Emery & Corundum Wheel Co., have been on the 
market for the past two years and quite an extensive trade has 
been built up in all parts of the country. The Maddox cotton 
and wire belting, another of Mr. Green’s specialties, is manu- 
factured from cable steel wire and cotton, woven solidly to- 
gether. Strength, durability and freedom from stretching and 
slipping are the chief claims made for it. Mineralized rubber 
belting and hose, and patent fluted belting and the Hunting- 
ton emery wheel dresser are sold through the same agency. 
Their merits are fully stated in another column 4&nd de- 
scriptive matter which will be sent on application. Address 
H. N Green, Moore’s Windsor Hotel, 1219-29 Filbert st., Phila- 
delphia. 
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“WESTERN FOUNDRYMEN’S ASSOCIATION. 





The regular mouthly meeting of the Western Foundrymen’s 
Association was held Wednesday evening, July 19, 1893, at 225 
Dearborn St., Chicago, Ili Mr. A. T. Whiting was elected 
temporary chairman. Among those present were the following: 

A. M. Thompson, Link-Belt Machiuery Co., Chicago. 

H. O. Chute, Chicago. 

J. P. Gilbert, The Sargent Co., Chicago. 

E. L Billingslen, Rogers, Brown & Merwin, Chicago. 

Dr. N. B. Rising, Berkeley, Cal. 

Geo. W. Cope, /ron Age, Chicago. 

Chas. S. Burt, Cramer & Burt, Chicago. 

John A. Penton, Foundry, Detroit. 

T. A. Wighan, Greiner Economical Cupola Co., Chicago. 

E. W. Cooke, Armour Institute, Chicago. 

David Van Alstine, The Sargent Co., Chicago. 

S. T. Johnston, Chicago. 

A. L. Ide, A. L. Ide & Son, Springfield, Il. 

Geo H. Ellis, Wm. Deering & Co., Chicago. 

H. L. Hotchkiss, Win. Deering & Co., Chicago. 

A. L. Teetor, Teetor Molding Machine Co., Indianapolis, Ind. 

J. H. Warder, M. E., Chicago. 

A. T. Whiting, Detroit Foundry Equipment Co., Chicago. 

B. M. Gardner, /ron Trade Review, Chicago. 

The minutes of the last meeting were approved. The 
Treasurer’s report was read and accepted. 

REPORT ON CHEMICAL TESTS. 

The following report was offered by the committee ap- 
pointed by the chair to investigate the offer made by the 
Armour Institute : 

Your committee appointed to investigate the offer of the 
Armour Institute to do -the chemical and physical testing of 
the Association, have to report that they visited the Institute 
and investigated their facilities for doing the work. At pres- 
ent they have no apparatus, but say that they will put in what- 
ever is necessary to do the work in a satisfactory manner, but 
they cannot present any figures as to the cost of doing the 
work until they know about how much work there is to be 
done. After a decision is reached by the Association as to 
whether they want to go into any arrangements with a chem- 
ist, and an approximate idea is given them as to what amount 
of work there will be to do, the Armour Institute will submit a 
proposition. T. A. WIGHAM, 

B. M. GARDNER, 
A. T. WHITING, 


Committee. 
The report was accepted. 


Mr. Geo. M. Sargent, of Sargent & Co., Chicago, and Mr. 
Chas. Allis, of the E. P. Allis Co., Milwaukee, were nominated 
for the presidency of the Association to fill the vacancy made 
by the resignation of Mr. C. A. Plamondon, of Chicago. The 
Secretary was instructed to notify the members of the Associ- 
ation of the nominations made, to be voted upon at the next 


regular meeting. 
NEW MEMBERS. 


The following members were received into the Association : 

Brown Bros. Manufacturing Co., Chicago, Ill. 

Rogers, Brown & Merwin, Chicago, III. 

Charles Brunner, Peru, III. 

Challenge Wind Mill & Feed Mill Co., Batavia, Ill. 

L,. L. Graves, Streator, Ill. 

A. lL. Ide & Son, Springfield, Ill. 

David Van Alstine, Sargent Co., Chicago, III. 

Jas. R. Gilbert, Sargent Co., Chicago, Ill. 

The J. D. Smith Foundry Supply Co., Cincinnati, O. 

The following paper was read by Mr. H. O. Chute, of Chi- 
cago: 
The Chemist as a Factor in Foundry Practice. 

BY H. O. CHUTE. 

Since this paper was asked for by the executive committee, 
several articles on the same subject have appeared in the 
technical press, and the able address given before the Eastern 
association by Mr. Wm. C. Henderson entitled “ The Value of 
the Chemist’s Service as Applied to Foundry Practice,” which 











you have all doubtless read, treats the subject so thoroughly 
and so well that the writer of the present article decided to 
confine himself to a few remarks on the possible methods by 
which the chemist should be utilized in the foundry, feeling 
that all are now alive to his value andimportance. To do this, 
a short description of the chenist’s methods of work in a 
Bessemer steel works will be given, as illustrating a parallel 
manufacture and one in which the services of che -nistry have 
been brought to the highest perfection. 

With the advent of the Bessemer converter the chemist be- 
came a necessity, as its processes could never have been 
brought to this present perfeetion without his aid. 

Previous to this time all branches of the metallurgy of iron 
were supposed to be mysterious secrets, known only to a few 
who had inherited in some way this knowledge from their 
ancestors, and who by long experience had a kind of intuition 
as to the hidden causes of success or failure. If failure attend- 
ed one effort, the only escape was by guessing the cause and 
experimenting to find some way to avoid the difficulty. This 
condition led to extreme conservatism, and the safest plan was 
to stick by a material and method which was known by experi- 
ence to give satisfactory results. Expansion, development and 
improvement were prevented by the impossibility of predict- 
ing beforehand the result of a costly undertaking. 

Now, however, the causes of the seemingly mysterious differ- 
ences in iron and steel have been traced to the different ele- 
ments contained therein, and which on account of their small 
quantity had been previously overlooked. This knowledge 
has enabled the manufacture of steel to be brought to a strict- 
ly scientific basis, and knowing exactly what is wanted, iron is 
bought on chemical specifications, and immediately on receipt 
of material it is tested by the chemist. This test shows 
exactly its quality, and the user then settles for it and knows 
without a doubt exactly its suitability for the required purpose ; 
no “trial carloads” are necessary, and disputes as to quality 
are impossible. 

When the metal is blown in the converter, another change 
takes place, and its amount and extent are determined by more 
chemical tests. The steel being a final product, is tested 
mechanically by hammering, bending, etc., and any fault 
revealed immediately requires investigation by the chemist to 
determine its cause. It will thus be seen how closely the 
chemist is associated with every operation, how every action 
is watched and studied at the converter’s mouth, how all the 
causes of success and failure are discovered by analyzing all 
the materials, and all the products all the way through, and 
analyzing the effect of all the elements on the reactions which 
take place in its manufacture. 


WHAT CHEMISTRY DOES FOR THE STEEL MAKER. 


The possibility of determining beforehand and without 
costly experiment the suitability of material for certain purpos- 
es by knowing its chemical composition, has enabled the 
manufacturer of steel to select from the widest possible range 
of raw materials the most advantageous, has enabled him to 
to secure uniform results and has shown the way to economies 
which have tended to cheapen the product, enabling him to 
supplant largely the manufacture of wrought iron and even to 
threaten the field of the iron casting. 

The chemist at the steel works soon necessitated a chemical 
supervision of the blast furnace, if the pig iron was to be 
always of the desired composition. This practice soon showed 
great advantage over the previous imperfect methods, and 
while furnaces making Bessemer pig iron have a chemist from 
necessity many of the furnaces running on foundry iron pay 
strict attention to the composition of their ores, flues, fuels, 
etc., because of the superior results gained thereby, and it may 
be said to-day that the furnaces are ready to furnish anything 
desired by the foundry. 

But why, asks the foundryman, if this is the case, do not the 
furnaces supply us with an iron exactly suited to our uses and 
thus avoid any necessity on our part for taking up this trouble- 
some question. To answer this, and to throw some light on 
the causes of variations in iron from different localities, it will 
be necessary to examine into the conditions which surround 
the blast furnaces. 

VARYING BLAST FURNACE CONDITIONS. 

To the furnace accessible to the Lake Superior region an 

unlimited assortment of the richest ores are always available. 
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But these are hauled a long distance and by the time they are 
laid down at the furnace are expensive. 

The advantages of a rich ore lies in the less freight per ton 
of iron made, theless amount of fuel used, and the increased ca- 
pacity of the furnace. Its disadvantages lie in the greater 
cost per unit of iron, and the probability that it will produce 
an iron lacking in silicon, and hence one that will not carry 
much scrap and will not correct chill or shrinkage. The 
other elements of lake ores, such as manganese, sulphur and 
phosphorus, are usually not in sufficient quantity to affect the 
pig iron materially. 

The furnaces near the Connellsville coke have a cheap fuel, 
relatively free from sulphur, and some local silicious ores and 
cinder. By mixing these with Lake ores are produced the 
irons known as Ohio soft irons and American Scotch. These 
are well known as being soft and strong irons, which is due to 
their being free from excessive amounts of sulphur, phos- 
phorus and manganese, and having rather large quantities of 
silicon. 

The furnaces of the South have to deal with an ore which 
is silicious and carries relatively large quantities of phosphor- 
us, and a coke which usually carries more sulphur than the 
Connellsville. Here, having cheap ores, fluxes and fuel, and 
cheap labor, they are enabled to run ona lean ore, and by 
using more coke and flux, and keeping the furnace hot, pro- 
duce an iron highin silicon and known asa soft iron and a 
scrap carrier, but on account of its percentage of phosphorus, 
not very strong. 

The furnaces producing “ local coke foundry,” having high 
freight rates to pay on ore and fuel, use arich ore, and with 
low fuel consumption and a great capacity, make an iron 
strong on account of its freedom from sulphur and phosphor- 
us, but on account of its relatively low silicon not noted as a 
scrap carrier. 

Lake Superior charcoal being made from a pure fuel and 
from especially selected ores, gives an iron particularly free 
from phosphorus, sulphur and silicon, and on account of its 
purity, being very strong, and its tendency to chill gives it 
great value in particular lines. 

It will thus be seen that there are economic reasons for the 
production of different kinds of iron in different localities, and 
that to use them to the best advantage an intelligent mixing 
will be required. But the characteristics of iron from differ- 
ent localities are not always constant, differing not only with 
particular furnaces, but by the particular conditions at the 
furnaces at the time of making. 


DIVORCE OF FURNACE AND FOUNDRY. 


The impossibility of always making an iron suitable for a 
particular purpose and of knowing what kind of iron would 
run from the furnace until it was cooled and examined, led to 
the divorce of the furnace from the foundry business, the two 
businesses being formerly combined, as is shown by the fact 
that the superintendent of the furnace is yet called the 
founder. 

To correct a fault of any particular iron, the particular iron 
must be singled out, the cause of its failure determined from 
lack or excess of a particular element, and this remedied by 
the addition of another iron having a relative excess or de- 
ficiency of the same element. 

To experiment with the cupola mix till the cause is de- 
termined is both tedious and expensive, for with six or more 
irons containing six varying proportions of six elements, the 
number of combinations which may be made before the right 
one is found offers a very inviting field for the calculations of 
the mathematician, but their contemplation very often wearies 
the founder. 

The analysis of the casting here immediately locates the 
cause of the trouble, and knowledge of the composition of the 
irons in the mix allows the offender to be singled out, and 
points the remedy at the same time. 

HOW AN ASSOCIATION CAN BE OF HELP. 

Heretofore the majority of founders have considered that 
the extent of their business did not warrant their employ- 
ing the services of a chemist, but the present Association offers 
a great opportunity for mutual aid in this direction by their 
having a laboratory for their special use, where there would 
always be the facilities for their individual work, where they 
could always consult with a specialist on the problems which 
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are always arising, and where work of general value and inter- 
est to the trade could always be carried on, and the knowledge 
distributed through the society. 

Some of the larger foundries have already availed them- 
selves of the services of a laboratory, and the results in all 
cases have been most satisfactory, although for business rea- 
sons there would naturally be no great disposition among 
them to herald its advantages, but some of the notable ad- 
vances of late, both in improvement of quality and cheapen- 
ing of product, are directly traceable to this cause. 

POINTS AS TO PHYSICAL TESTS. 

To avail himself of the advantages of chemistry, it will be 
necessary for each founder to determine, first, just what phys- 
ical qualities are required for his special line of work. This 
will involve physical tests, and on this subject let the following 
be quoted: “It must be obvious to all that the actual service 
to which an article is put when occupying the position for 
which it was made is the best conceivable test, and as the 
chemist’s knowledge has, in the first place, been derived from 
and his sole aim is, in the last place, to met this test, it might 
be said that he is wholly independent of tests other than 
chemical ones. The very utmost which can be hoped from 
such tests is to determine whether a certain lot of material is 
good or bad.” It may be also remarked in this connection 
that the founder knows pretty well what he wants in this re- 
spect, the main problem being the best and cheapest method 
of getting it. 

The writer wishes to throw no discredit on any physical 
tests, recognizing their value from a scientific standpoint and 
in connection with chemical analysis. But of what use is an 
elaborate system of physical tests alone which reveal nothing 
for future guidance? If the product is thus tested, it reveals 
nothing as to where the error lies inthe mixture; and if the 
different irons are thus treated, besides the error caused by 
dissimilar treatment, from what would be received in the 
cupola, there must always be made the false assumption that 
the physical qualities of an iron would always be transferred 
to the mixture, the fallacy of which is easily shown by melting 
a ferro-silicon and white iron together, both being hard and 
brittle, and obtaining a very soft casting as the result. 

As to what chemical compositions will give the best results, 
the requisites are so varied, depending on the uses to which 
an article is to be put, that probably the easiest way is to select 
some of the best and some of the worst specimens, and by 
analysis determine what elements are required and what to 
avoid. With these factors determined once for all, there re- 
mains the constant attention that is necessary to always know 
what elements, and their proportions, are in stock, and the 
ever varying factors of the composition of fuel, the effect of 
treatment, and others which will constantly arise. 

Another thing essential is for the founder and the chemist 
to get better acquainted and understand each other better. 
The founder is liable to regard the chemist as an upstart who 
tries to teach him his business. The chemist is apt to forget 
that he deals with but one of the numerous factors which are 
necessary in the production of good castings, and that without 
the practical knowledge of the founder as to the handling of 
the iron, the running of the cupola and the other things 
necessary in the foundry, the knowledge of chemistry is of no 
avail, But in this day of specialists, it may be conceded that 
more than one man is necessary to make the best castings. 

THE ADVANTAGES. 

Finally comes the question, “Will it pay?” The certainty 
of getting just what is wanted, or the ability to use anything 
which is offered cheap without costly experiment, must count 
for something; and the freedom from attachment to some 
brands or names, which is now paid for at 25 cents to $1 per 
ton, will be somewhat of a compensation. 

The lessening of the amount of spoiled castings might also 
be enumerated. And finally, the broadening field for the iron 
casting, through the improvement in quality and uniformity of 
products, which field seems at present to be narrowing, will be 
of such vast advantage to the trade that the wonder will be ex- 
pressed that the advantages were not embraced sooner. 





N. B. Rising, of Berkeley, Cal., being called upon by the 
chair, said: “I came a stranger and a listener rather than as a 
speaker, We are just waking up to this subject in California, 
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and I was directed to bring back what I could to my State of 
the feeling of the practical foundrymen elsewhere. I prefer 
to listen. We have done nothing as yet in this line in Cali- 
fornia, but we are getting ready to do something.” 

Mr. J. H. Warder was called upon by Chairman Whiting. 
He said: “I can fully endorse the paper that we have 
had, as it is a matter that has given me a great deal of trouble 
in the past. I go toa foundryman who is making castings 
that are not satisfactory and I ask him what he is using. Well, 
he is using various kinds of pig and some scrap. Well, what 
is in that scrap? Some heavy castings, etc. He says he uses 
his judgment, but that is not telling us what the iron is. 
Judgment is very well in its way, but I think we are getting 
the right start when we know what we are working with in 
the beginning. I remember what an acquaintance of mine 
said in regard to photography: ‘Well, you have got to guess 
a good deal.’ Judgment is only an educated guess. I hope 
the Association will make good arrangements with the Ar- 
mour Institute. An Institute can do better than all the found- 
rymen.” 

Mr. Geo. H. Ellis: “ Another factor in the foundry line to 
which a chemist would be of importance is malleable manu- 
facture. There are no malleable men present to-night that do 
not know that the best malleables are made from the best of 
iron, and chemical work in the foundry is of great importance 
in that by careful examination of the pigs and a little figuring 
a mixture can be ma de which will come out of the oven good 
iron. I think in this line of business the chemist is a great 
factor.” 

Mr. A. M. Thompson: “Iam like the others. I came this 
evening to listen, and [ had not any preparation made. I was 
only notified this evening of the meeting. I listened to Mr. 
Warder’s remarks with interest. We do not do just as he 
speaks of. We go by percentage and have an idea of the 
chemical relations of the irons. It has been satisfactory so 
far; but we would like to get all the knowledge we can on the 
subject. We do not think we know it all.” 

Mr. J. P. Gilbert: 
when we were running on steel castings. It is very essential 
in steel works. In the iron foundry I think there is a great 
deal to be gained by chemical work, although we go mostly by 
the fracture. With our machinery castings it is the rule to 
cast a bar two inches square, and then, before we had a testing 
machine, take it out and try it with a sledge. If it showed up 
rather tough and had a good soft look, we considered it satis- 
factory. Chemical work in the iron foundry could be done 
very reasonably. When we had a chemist it kept him busy to 
look after the two steel furnaces. We have been thinking that 
if business picked up we would have a chemist and hoped to 
give the results of some of our investigations to the Western 
Foundrymen’s Association.” 

Mr. T. A. Wigham: “I would like to say that the paper of 
Mr. Chute has given us quite a surprise. The proceedings 
of this meeting are published and I propose that we continue 
the discussion at the next meeting, as it is of great value. 
We could ask Mr. Chute some questions at the next meeting. 
I believe the majority of the gentlemen that have spoken 
have been as much surprised as myself. The first business of 
the next meeting should be the discussion of this paper. If 
the foundry requires a chemist, that is all right. He is wanted 
ahead of the scrap pile.” 

It was decided that the discussion of the paper should go 
over as unfinished business until the next meeting. 


“In our business we started a laboratory 


CO-OPERATIVE CHEMICAL TESTS. 

Mr. Whiting: “ Before submitting the question of arrang- 
ing for chemical tests, to the members of the Association, I 
should like to say that we have with us to-night Prof. Cook, of 
the Armour Institute. It would give us pleasure to listen to 
what he has to say on the subject.” 

Prof.Cook: “Mr. Chairman, I thank you for the honor and 
am glad to be here to-night. I will state that on June 6 I 
dictated a letter to Pres. Plamondon, of this Association, asking 
for information in regard to the work you intended to do. 
The Armour Institute intends equipping the laboratory for its 
own business in metallurgical work, chemical work and phys- 
ical work. If we can make arrangements with your Associa- 
tion to undertake the work, whereby we would know we were 
not investing a great deal of money and have no returns, we 
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would be perfectly willing to talk with you so as to know 
the kind of work you wished done and the amount of work. 
At the next meeting, if satisfactory, we would be willing to 
submit a paper to your Association. I might state here in 
regard to physical work, in the testing of metals, it is not of so 
much use without chemical work, and the chemical work is 
not of use without the phyiscal, and they are of no use with- 
out metallurgical work. The three are combined together and 
with the three you can form results that are advantageous. I 
am not here to speak for Dr. Haupt or Prof. Foy. Dr. Haupt 
has charge of the metallurgical department, and Prof. Foy of 
the chemical department. I have a letter here from Dr. Haupt 
which I will read: 
CHICAGO, JULY 18, ’93. 

B. M. Gardner, Esq., Secy., 1419 Monadnock Bidg. 

DEAR SiR: Your circular letter of July 14th at hand and I will say had 
hoped to be with you, but am prevented. However, I will say to you, 
through the medium of paper and ink, that the metallurgical department 
of Armour Institute is ready to aid foundrymen in all investigations of 
a scientific nature they may require. We intend, when you make the de- 
mand on us for the information, to erect furnaces for the smelting of 
ore and alloys, and giving you in an experimental way the results of the 
fusion of different alloys and metals and to determine for you the best 
practical and economical methods for eliminating phosphorus, sulphur 
and other objectionable elements from the products. We will make 
analyses of ores, coals, slags and fluxes and give you practical results (I 
enclose a few circulars that will explain themselves). In fine, we propose 
to make this department a bureau of practical information and consulta- 
tion for the foundrymen of this region. I should be pleased at any time 
to meet and talk with your members.” 

Respectfully yours, H. Haupt, JR. 

Mr. J. A. Penton: “Mr. Chairman, os much has been said 
that it does not leave any room for anything else. The paper 
read by Mr. Chute was the finest thing of the kind I have ever 
There were more practical things in it for the 
foundryman than I have ever seen in so small a space. There 
is too little known of this matter among foundrymen. There 
is not one man in twenty or fifty that makes the iron, that 
pays sufficient attention to the matter, to say what composes 
the various kinds of pig iron. If he does not get the same 
result the next day that he had to-day, he blames the molder. 
Regarding the matter of the Armour Institute, it appears to 
me that our Association being but an infant as yet, we hardly 
know what we want to do, and the Institute is hardly in a 
position to make a proposition yet. I think we have every 
reason to appreciate the kind offer made by the Armour Insti- 
tute. There are such a small number of foundrymen that can 
have achemist. There is not one foundryman in twenty that 
could have the services of a chemist.” 


seen or heard. 


PROPOSITIONS FROM CHEMISTS, 

Mr. Gardner: “In this connection I will read some letters 

I have received from other chemists :” 
CHICAGO, JULY I1, 1893. 

Mr. B. M. Gardner, Secy, Western Foundrymen’s Association. 

DEAR SiR: Complying with your verbal request to state on what terms 
I would maintain a laboratory for the use of the Foundry Association, I 
will state that if twenty-five or more members will contribute five dollars 
each per month, I will open an office in Chicago where I can always be 
consulted, where tests of general interest to the trade can always be 
made, and each member contributing can always be entitled to have five 


determinations made each month for his own use. Yours truly, 
H. O. CHUTE. 


UNIVERSITY OF WISCONSIN, 

MADISON, WIs., JULY 18, 1893. 
Mr. B. M. Gardner, Sec’y, Western Foundrymen’s Association. 
DEAR SIR: Iam informed by Hon. John A. Johnson, president of the 
Fuller & Johnson Manfg. Co., in this city, that the Western Foundry- 
men’s Association is likely to make some provision for having proper 
tests of iron, and perhaps other metals, made in connection with sume in- 
stitution oflearning. The purpose of my writing is to say that the Univer- 
sity of Wisconsin is remarkably well equipped for conducting such tests. 
Our College of Mechanics and Engineering has eleven professors, who have 
been selected with great care, and who, I believe, are fully equipped for 
any work that may come to their hands. We have such an equipment of 
testing machines as will enable us to do all that isneeded. Thechemical 
laboratory has a good metallurgical equipment, and the whole is to be 
very considerably enlarged during the present summer. Hoping that 
these facilities may be taken into consideration before any final decision 

Cc. K. ADAMS, Prest. 

H. Ll. HoLiwis & Co., 
Analytical Chemists and Mining Engineers. 

CHICAGO, JULY 19, 1893. 

Mr. B. M. Gardner, Secy., Western Foundrymen’s Associa- 
tion, 1419 Monadnock Block, City. 


DEAR SIR: We notice in The Iron Trade Review that your Association 
is taking up the matter of tests and analyses in connection with foundry 


is made, Iam, very respectfully yours, 
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practice and is considering the advisability of making arrangements by 
which this work can be done for the different members of the Associa- 
tion. 

We would call your attention to the facilities which we have for doing 
this work and would be glad to confer with your Association in regard to 
doing this work for you. We have completely equipped laboratories in 
the Rookery Bldg., of Chicago, and the Perry-Payne Bldg., of Cleveland, 
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THIRTY-SIX INCH TRIPLE GEARED LATHE. 











provided with all the appliances for making rapid and accurate analyses 
of pig iron and all foundry supplies. We are also prepared to make phys- 
ical tests through Messrs. Robt. W. Hunt & Co., who have a complete 
equipment and competent engineers for this work. In fact, with our 
equipment and force of chemists and by telephone communication, our 
laboratories could practically take the place of those at the works 
for plants that could be reached by telephone from Chicago or Cleve- 





land. We could be consulted in all matters regarding the use of 
these analyses and tests for practical purposes and we bring to this work 
a long and varied practical experience. Following please find our regu- 
lar charges for pig iron analyses: 





ETT ETERS Cpe ee Kelcemdkewsxceosibeciavs einai mobsuibasbssecudichacdechae $4.00 
Sulphur........... ‘ 

Phosphorus 

INNIS ininrics cionitcucusiabal vs beearemebpeneedennameiiinintys sqplebpeedibenence shave ies 
IES SEIT «ics cccssitndscbnocdsions noqsenioeddghapabennalorpinusustiecainebacudetin “SUP 
Combined Carbon............... papel casanmess: ag0Gm 


For physical tests where no preparation of the sample is required : 
Ce NO PII ORE DORE. iccsnntvnchneirdsnsstnnsisevine mtssoreccenncs nes, BEMID 
(2) Tensile strain, with limit of elasticity and ultimate load, 1.50 
(3) Tensile strain, with limit of elasticity, elongation and 

OT CEE. GE TEUCEOOM, POTD BEBE iii. scccccsccccesseccevessescvcsvecs 2.00 
(4) Trausverse or compression strain, plain test..............00008 1.50 


Machine work that is required on specimens which are not. sent pre- 
pared ready for test will be charged for at cost. 

Capacity of machine used, 200,000 pounds. Reports can be made on 
work submitted to us within one or two days after receipt of sample and 
we would further add that all chemical determinations are made in dupli- 
cate on different weights of material. 

In case the Association requires not less than fifty physical tests and 
fifty determinations per month, we will make a reduction of 25 per cent. 
to the Association from the prices given above. We should be very glad 
indeed to have your Association inspect our facilities for doing this 
work. Yours very truly, H. L. HOLLIS & Co. 


It was moved and carried that the propositions and letters 
be submitted to the Executive Committee. 

Mr. Penton: “I have something to submit to the members 
of this Association in the way of castings from Yale & Towne 
Co., of Stamford, Conn. Two of them are‘ finished by the 
Bower-Barff process and two as they came from the sand. 
The two that are finished are to be left with the Association. 
One pattern is sixty years old. The other pattern came from 
Glasgow forty years ago.”’ 

The secretary was instructed to acknowledge the receipt of 
the castings. 

A vote of thanks in the name of the Association was ex- 
tended to Mr. Chute for his excellent paper. 

The meeting then adjourned until the third Wednesday in 
August. B. M. GARDNER, Secy., 

1419 Monadnock Block, Chicago, II]. 





THIRTY-SIX-INCH TRIPLE GEARED LATHE. 





The accompanying illustration is of a recently designed 36- 
inch triple geared engine lathe, built by the Lodge & Davis 
Machine Tool Co., of Cincinnati. The bed of this lathe is of 
great depth and massiveness. The head-stock is unusually 
long, and bolted to the bed at three points in its length. The 
ace-plate is keyed to the main spindle, and is driven by a pin- 
ion gearing into an internal cut gear on the back of face-plate. 
The cone has five steps for 4-inch belt ; largest diameter cone, 
21-inches; smallest diameter, 8 inches. Fifteen changes of 
speed are provided for. 

The carriage is 50 inches long, is very heavy, and has large 
wearing surfaces, both on the bed and on the cross-slide; the 
apron is secured to it in such a manner as to lend additional 
stiffness. The carriage is gibbed both front and back. The 
foot-stock has long bearings on the ways, is unusually heavy, 
and is moved along the shears by means of the usual rack 
pinion and crank handle. Itis held by four clamping bolts, 
and has set-over for tapers. 

The reverse for feeds is placed in the apron, where it is at 
all times convenient to the hand of the operator. The com- 
pound rest is graduated, and has power feed in all directions. 
The automatic stop can be so arranged that any number of 
pieces can be turned or bored up to a given point without 
marking or further attention after stop is once set. The feed 
rod can be driven either by belt or gears. The spindles are of 
steel, the live spindle having ground bearings running in com- 
position boxes, which are readily adjustable for wear. The 
lathe swings 38 inches over the ways, and 26% inches over the 
carriage. 


MANUFACTURERS could not better serve their own interests 
than by aiding their employes to visit and study thefair. The 
Kilbourne & Jacobs Mfg. Co., of Columbus, O., has set an ex- 
ample in this respect that is worthy of imitation. This com- 
pany employs about 200 men, and it has been its custom to 
give its employs an annual picnic, but this year the picnic was 
abandoned for an excursion to the World’s Fair, arranged by 
the company. A special train took the members of the firm, 
their employes and their families from Columbus to Chicago, 
where four days were spent in sightseeing.—[Manufacturers’ 
Record, 
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THE WORLD’S FAIR POWER PLANT. 





Description of Engines at the Columbian Exposition. 


The greatest power plant ever constructed is at the World’s 
Fair. Fifty-two boilers of various makes, recently described 
fully in The Jron Trade Review, furnish steam to 69 engines 
of 32 different makes, aggregating 26,500 horse power, indi- 
cated, and 35,000 horse power, maximum. 

While the plant at the Fair has such a diversity of engines 
that it can hardly be called a model plant, it is representa- 
tive, and that is as it should be. Every type of engine is 
shown, and nearly every prominent American engine builder 
is represented by one or more engines in operation, and there 
are as well several engines in the plant from foreign countries. 


E. P. ALLIS CO. 


Because of its size the 2,000 horse power engine, the exhibit 
of the Edward P. Allis Co., of Milwaukee, attracts the most atten- 
tion. This engine is rated at 2,000 h. p., at the maximum of 
economy, but is capable of developing 3,000 horse power. Its 
total weight is 650,000 pounds. It is quadruple expansion, 
with cylinders 26 and 4o and 60 and 70 by 72 inches. It makes 
60 revolutions a minute. The fly-wheel is 30 feet in diameter 
by 76 inches face, and weighs 80 tons. The shaft is 21 inches 
in diameter, and 17 feet in length. The engine drives two 
10,000-light dynamos. The valve gear is the Reynolds-Corliss 
long stroke cut-off, capable of cutting off at 11-12 stroke. 
Under the present load and steam pressure the engine runs on 
an evaporation of 11.8 pounds of water per horse power per 
hour. The cylinders are steam-jacketed. The receivers are 
placed below the floor, between the cylinders, and are fur- 
nished with reheating tubes. The air pump is 36x16, and is 
driven by a Corlisscylinder. It exhausts into the second re- 
ceiver. On top of the big engine, by way of contrast, stands a 
complete model of a Corliss engine, 2x4, with a 14-inch wheel, 
making 100 revolutions a minute. It runs a miniature dynamo 
and some small lights. 

The E. P. Allis Co. have also on exhibition a 500 horse power 
cross compound condensing Reynolds-Corliss engine, direct 
coupled to a railway generator. This engine is 19 and 36x48 
inches, and is run at a speed of 90 revolutions a minute. The 
cylinders are steam-jacketed. The frame is of wrought iron, 
making it possible to use an open cross-head. The same firm 
exhibits also a new thing in engine construction, as an experi- 
ment. It is a vertical tandem compound of 240 horse power, 
16 and 26x16, running 175 revolutions. Its peculiarity lies in 
the fact that the engine has but one piston, and the piston 
itself is the only separation betweeu the cylinders. One-half 
the stroke is made by the high pressure cylinder, and the 
return stroke by the low pressure. The high pressure cylin- 
der, which is the lower one, is a ring whose area is equal to 
that of a cylinder 16 inches in diameter. The piston extends 
into this ring, the upper part forming the piston for the low 
pressure cylinder. The steam admitted into the high pressure 
cylinder forces the piston up to the end of the stroke, and is 
then exhausted into a receiver, and from there into the low 
pressure cylinder, to complete the revolution. The exhaust 
valves are of the regular Corlisstype. The induction or admis- 
sion valves are rotary cylinders worked by a ratchet. Steam is 
admitted through the center of these valves which are hollow, 
and have five ports. The ratchet pulls the valve one-fifth 
around at each stroke. The cut-off is fixed at the most eco- 
nomical point. The connecting-rod is attached directly to the 
piston, the engine being without a piston-rod. 


WESTINGHOUSE, CHURCH, KERR & CO. 


The exhibit of Westinghouse, Church, Kerr & Co., of Pitts- 
burg, comprises fourteen engines of various kinds, There 
are six of 1,000 horse-power each, of an entirely new type, the 
ones in Machinery Hall being the first ones built. They are 
vertical tandem compound condensing, double-acting, direct 
coupled by flexible couplings to the dynamos. The cylinders 
are 21% and 37x22, and the engines make 210 revolutions a 
minute. The weight of each engine is 70 tons. The high 
pressure cylinder has a piston valve controlled by the gover- 
nor, while the low pressure cylinder has a slide valve worked 
by an eccentric inside the crank chamber. The valve gear 
weighs about 1,000 pounds, and on account of the speed, the 
pressure due to the inertia of the reciprocating parts increas- 
ing with the square of the revolutions, the strain on the pins 











aggregates over two tons. It thus becomes necessary to 
néutralize this pressure otherwise than by direct resistance. 
This is accomplished by a newly designed inertia balance. 
This is an air cushion whose varying resisting pressure at the 
different points of the stroke exactly balances the inertia 
strain, so it is claimed, thus leaving the governor free from 
work except for controlling impulses of the vibrating gear. 
The engine issolidly built. The shaftis 13 inches in diameter, 
the crank pin is rox12, and the main bearings 14x36. 

By the same company there are exhibited three 125 h. p. 
direct coupled, two 330 h. p. direct belted, and one 330 h. p. 
direct coupled, single acting compound condensing engines. 
It has also two 125 h. p. single acting simple engines. In the 
compound engines the cranks are so placed that the steam 
from the high pressure cylinder is exhausted directly into the 
low pressure cylinder without going through a receiver. They 
have piston valves placed across the tops of the cylinders at 
right angles. The valve stem is connected with the eccentric 
rod by a rock shaft. All this class of engines have shaft gov- 
ernors in an enclosed space, filled with oil. 


FRASER & CHALMERS. 


On the same platform with the big engine stands the one 
exhibited by Fraser & Chalmers, of Chicago, atriple expansion 
engine of 1,000 horse power. This has two low pressure cylin- 
ders 34 inches in diameter, intermediate 34 inches, and high 
pressure 20 inches by 60-inch stroke. It makes 64% revolu- 
tions. The fly-wheel is 28 feet in diameter by 69 inches face, 
and weighs 49 tons. The engine runs a 10,000-light dynamo 
The valve gear is of the Corliss type. All four cylinders are 
regulated from one governor, and the engine cannot be re- 
versed. The high pressure cylinder cuts off at one-third, the 
intermediate at one-half, and the low pressure at five-eighths 
stroke. The guaranteed duty of the engine is the develop- 
ment of one horse power on the evaporation of 14 pounds of 
water per hour. It is mounted on the usual Corliss guerdon 
frame, in sections, with round slides. 


(To be continued.]} 





Death of Prof. Werner Kummel at Chicago. 


Werner Kummel, one of the best known engineers of Ger- 
many, died at the Oaklane Hotel in Chicago, Wednesday, July 
19, aged 69 years. Prof. Kummel had been in this country 
about three weeks, and in Chicago one week. He came to 
visit the Fair and to deliver two lectures before the congress of 
engineers. During the warm weather of a week ago he was 
overcome by the heat and never recovered. Prof. Kummiel 
was the leading water works engineer of Germany and was an 
intimate friend of Prof Koch. Since he had been in the 
United States he had been in Boston, New York, and Phila- 
delphia, where he was consulted by a number of American 
engineers interested in water and gas engineering. The 
funeral took place in Chicago last Saturday, and was under 
the charge of the Associated Engineering Societies of the 
United States and Canada. 


ESCANABA, Mich., at a public meeting, secured enough 
pledges for lots to indicate that the plan to start the Escanaba 
Metal Manufacturing Co. will succeed. A number of local 
capitalists have secured control of 160 acres of land. They 
have set off to acres to the Escanaba Metal Manufacturing Co., 
which, in consideration of a $35,000 bonus, will put up two 
large brick buildings, to employ 50 men, and within a year 
150 men, and at the end of two years and for three years there- 
after, 300 men. The bonus is to be raised by the sale of lots 
to citizens, the syndicate offering 250 lots at $200 each. If a 
sufficient number of lots is disposed of, the contract will be 
entered into. 





It has been decided by the executive committee appointed 
at the recent St. Paul Reciprocity Convention to issue a call 
for the next International Reciprocity Convention at Duluth, 
October 10. A meeting of the Duluth and Superior people 
will be held to begin preparations for the convention. It is 


intended to secure the presence of all the leaders of the move- 
ment both in Canada and this country, and to recommend 
some practical steps for establishing reciprocal trade relations 
between Canada and the United States. 
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INDUSTRIAL SUMMARY. 


New Enterprises :— 

The following recent incorporations, specially reported for 
The Iron Trade Review, are of interest to the iron and 
machinery trades : 

Sioux City, lowa.—Sioux City Brass Works; capital, $25,000; 
for operating a foundry and machine shop; incorporators: H. 
D. Woodruff, S. G. Nilson, Sioux City, Ia. Address letters 
eare of H. D. Woodruff, Sioux City, Ia. 

Chicago, Ill.—The Self-feeding Grate Co.; capital, $25,000 ; 
to manufacture and sell Shaw self-feeding grate; incorpo- 
rators: Chas. Beck, Joseph M. Shaw, Louis Beck. Address 
letters care of Fred W. Hersey, 714 Tacoma Bldg., Chicago, Ill. 

Rockford, Iil—Mechanics Foundry Co.; capital, $15,000; 
toe manufacture all kinds of castings and foundry work ; incor- 
porators: Levin Faust, G. W. Swan, Benj. Andersou, Olof F. 
Jehnson. Address letters care of F. G. Hogland, Rockford, I11. 

Sioux City, lowa.—Sioux City Electrical Supply Co.; capital, 
$100,000 ; to manufacture and deal in electrical machinery and 
supplies; incorporators: H. D. Woodruff, S. G. Nilson, Sioux 
City, Ia. Address letters care of H. D. Woodruff, Sioux 
City, Ia. 

Chicago, Ill—The Jackson Wind-Mill & Motor Mfg. Co.; 
capital, $100,000 ; for manufacturing windmills and motors; in- 
corporators: Wm. T. Payne, Geo. H. Helberg, Wm. Gray. 
Address letters care of Wm. T. Payne, 44-70 La Salle st., Chi- 
cago, Ill. 

Little Valley, N.Y.—Cattaraugus Cutlery Co.; capital, $100,000. 
for the manufacture and sale of cutlery; incorporators: Jno. 
B. F. Champlin, A. E. Darrow, Elmer E. Kelley, Little Valley, 
N. Y. Address letters care of Jno. B. F. Champlin, Little 
Valley, N. Y. 

Chicago, [1l—The Barnum Mfg. Co.; capital, $60,000; to 
manufacture and sell gas fittings, fixtures, appliances, etc.; 
incorporators: F. H. Campbell, Wm. S. Newberger, Henry 
Meiselbar. Address letters care of H. Meiselbar, 100 Washing- 
ton street, Chicago, Ill. 

Brooklyn, N. Y.—Krantz Metal Bobbin Company ; capital, 
$6,000; for the manufacture and sale of bobbins, etc. ; incor- 
porators : Samuel O’Connor, Andrew N. Nielson, John Flint, 
all of 360 Pearl Street, Brooklyn, N. Y. Address letters care of 
Andrew N. Nielson, 360 Pearl st., Brooklyn, N. Y. 

New York City, N. Y.—Boas-King Knitting Machine Co. of the 
United States ; capital, $150,000; for the manufacture and sale 
of machinery ; incorporators : Maurice Lowry, Emile H. Roth, 
both of N. Y. City, N. Y., Daniel Goldochmidt, Cornwall, N. Y. 
Address letters care of Daniel Goldochmidt, Cornwall, N. Y. 

Chicago, Ill._—W. C. Ritchie & Company ; capital, $100,000 ; 
to manufacture and sell paper boxes, cans, and paper box ma- 
chinery, deal in strawboard etc.; incorporators: Wm. E. 
Ritchie, Fred C. Swett, Aldert Smedes. Address letters care 
of W. C. Ritchie & Co., Green and Van Buren sts., Chicago, IIl. 

Chicago, Ill—The Self-Acting Air Brake & Car Coupler 
Company; capital, $10,000,000; to manufacture and sell car 
couplers and automatic air brake couplers for railroad cars; 
incorporators: Victor K. Koerner, T. D. Hurley, Louis A. Roy. 
Address letters care of Hurley & Koerner, 115 Dearborn st., 
Chicago, II. 

East St. Louis, I1].—The Coneto Mining Co.; capital, $200,000; 
to work and operate mining property, mills, etc., for reduction 
of ores, and manufacturing pursuits in connection therewith; 
incorporators: J. E. Smith, Frank N. Johnson, Jacob Straus. 
Address letters care Of Sale and Sale, 525 Commercial Bldg., 
St. Louis, Mo. 

Clarksburg, W. Va.—The Butters & Bartlett Folding Crate 
Co.; capital, $10,000 min., $200,000 max.; for manufacturing, sell- 
ing, renting, leasing, etc., folding coops and crates; selling, 
using, etc., any patent improvement, etc.; or machinery for 
manufacturing same ; incorporators: J. W. Butters, Craigmoor, 
W. Va. Flora M. Butters, Granville Bartlett, Clarksburg, W. 
Va. Address letters care of J. Philip Clifford, Clarksburg, 
W. Va. 

New York, N. Y.—The Johnston Embossing Machine Co. 
(incorporated in W. Va.) ; capital, $500 min., $500,000 max.; for 
manufacturing and selling machines for embossing paper and 
conducting a general stationery and printing business ; incor- 
porators: J. Yardley Johnston, Montclair, N. J.; Wm. P. Roome, 








} 





New York, N. Y.; F. A. Thomson, 280 Broadway, New York 
City, N. Y. Address letters care of F. A. Thomson, 280 Broad- 
way, New York City, N. Y. 





New Buyers in the Market, and Some of Their Wants :— 


{If you are in need of machinery of any description, please notify The 
Iron Trade Review and we will put you in communication with our 
advertisers at once.) 

The Supervising Architect, Washington, D. C., will receive 
sealed proposals until 2 Pp. M., Aug. 10, for all the labor and 
materials required for the erection and completion of new 
boiler house, new boiler plant, etc., for the U. S. Bureau of 
Engraving and Printing, at Washington. 





Additions, Enlargements, Removals, Etc.:— 

The new plant of the Westinghouse Electric & Mfg. Co., at 
Brinton Station, near Pittsburg, will be the largest of the kind 
in the world and will employ 4,500 to 5,000 men. It will con- 
sist of three main brick buildings and several smaller ones. 
The machine shop will be 750 feet in length by 312 wide, and 
will have three floors. The foundry and casting shop will be 
725x300 feet with two stories. The third building will be of 
the same dimensions as the foundry and will be used as a stor- 
age and warehouse, with rooms for packing, finishing, etc. 
Ground will be broken by Sept. 1. The foundry is to be 
ready for business early next Spring, and by the rst of next 
July the whole plant is to be going. In building this works 
the Westinghouse Co. intends to concentrate its electrical 
manufacturing in one big plant. The works on Lacock street, 
Allegheny, those on Garrison alley, Pittsburg, and the big 
plant at Newark, N.J., will be abandoned. 





General Industrial Notes :— 


Sharon Furnace, of Hall & Co., at Sharon, Pa. has been 
banked down temporarily. 

Estimated net earnings of the Tennessee Coal & Iron for 
June were $81,200; fixed charges $60,300; surplus $20,900. 

On account of the breaking of the hoist engine, the Buffalo 
Furnace Co., of Buffalo, N. Y., were obliged to blow out their 
furnace on July I. 

The contract for the erection of a 34” blooming mill for the 
Ohio Steel Co., at Youngstown, O., has been given Julian Ken- 
nedy, the Pittsburg engineer. 

The plant of the Valley Foundry & Machine Works, at 
Montgomery, Ala., recently destroyed by fire, will be rebuilt at 
once, and the former capacity be increased. 

There is not a charcoal pig iron furnace in the Upper Penin- 
sula of Michigan in blast at present, The Weston furnace at 
Manistique has blown out for the first time. 

At Pittsburg, suit has been brought by the Sigua Iron Co., 
owners of iron ore mines in Cuba, against F. F. Vandevort to 
recover $3,000 on unpaid stock subscription. 

The Bay View mills of the Illinois Steel Co., which started 
up recently, are closed again. About half the plant is idle. 
Manager Hilton says this state of affairs is due tothe dull 
state of trade. 

The repairs at the Rosena furnace, at New Castle, Pa., are 
so complete that only the shell of the old furnace will be used. 
It will go into blast in October and will then have a capacity 
of 225 tons a day. 

The Bethlehem Iron Co. has just shipped 4o tons of barbette 
for the Indiana, at Cramp’s, 104 tons of shutter plate for the 
battleship Texas, and 200,000 pounds of ordnance for the army 
gun factory at Watervliet. 

The foundry and machine shop business formerly carried on 
by Mrs. J. H. Smith, at Athens, Tenn., has been sold to C. T. 
Riddle and Jacob Collins, who will continue the business in 
the firm name of C. T. Riddle & Co. 

Thirteen locomotives for the Wilkesbarre & Eastern have 
been turned out by Rogers Locomotive Works. The New 
York & New England has awarded a contract to the Baldwin 
Locomotive Works for building ten freight engines. 

The Peerless Foundry Co., of Alter street, Philadelphia, 
composed of seven practical molders of large experience, com- 
menced business a few months since. The company have a 
reputation among the trade on account of their ability to turn 
out castings requiring intricate core work. 

More than 400 men are now at work upon the plant of the 
Ohio Steel Co., at Youngstown, O. Work in the machine 
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No incrustation. 





THE AULTMAN & TAYLOR MACHINERY CO. 


WMIANSFIELD, OHIO, U.S. A. 


SOLE BUILDERS OF THF 


Cook Patent Water Tube Boiler. 


THE ONLY PERFECT WASTE-HEAT BOILER. 


Generates the greatest amount steam with least amount heat. . 
Repairs reduced to a minimum. 
Can be used equally as well for direct firing or with natural gas. 





WE ARE ALSO BUILDERS OF 


HORIZONTAL, TUBULAR, AND FLUE BOILERS, LOCOMOTIVE, FIRE BOX AND ALL OTHER STYLES 
OF BOILERS, OIL TANKS AND WATER STAND PIPES. 
Estimates furnished promptly on receipt of specifications. 





THE CARDEN CITY SAND CO., Suite 1015 Security Bldg, CHICACO, ILL. 


FIRE BRICK, FIRE CLAY, 


For Blast Furnaces, Cupola Lining, Boiler Setting, Smoke Stack 
Lining, or Any Other Purpose. 
EVERY CLASS OF SPECIAL SHAPES AND SIZES. 


ALL KINDS OF 
EFoundrvy Supplies. 


FACINGS, BLACKINGS AND MOULDING SANDS 
Of All Kinds. 





GENERAL ENGINEERING CO, 


GENERAL OFFICE AND WoRKS: 


HARVEY, ILLS., SuspursB or CHICAGO. 


Designers and Builders of Improved Machinery for 


PLATE CLASS WORKS, 
NAIL FACTORIES, 


Any kind of Special Machinery and Foundry Work. 








ROLLINC MILLS, 
IRON WORKS. 








PUNCHING AND SHEARING MACHINERY OF LATEST DESIGNS. Our 


SEND FOR ESTIMATES. “ea 





Works possess greatest capacity of any in or about Chicago for handling heavy machinery. 











shop will begin shortly. The iron work on the cupola houses 
is now in progress and will soon be finished. The foundations 
of the gas producers are under way and preparations are being 
made to put in more tracks. 

At Cleveland, the Cuyahoga county commissioners opened 
bids on the superstructure of the new Brooklyn-Brighton 
bridge. Nine bids were received, ranging from $153,000 bid 
by the Forest City Iron & Wire Co. to $134,990 bid by the King 
Bridge Co. and the Champion Bridge Co. The contract was 
awarded the King Bridge Co. 

The Andrews Bros.’ Co., of Youngstown, O., proprietors of 
the Haselton Iron Works, Haselton, O., are putting in three 
new Adams porcupine boilers in the finishing department of 
their Hazelton mills. Two new roll lathes are also being 
added. The entire plant is now closed, undergoing repairs 
amounting to $18,000 or $20,000. 

A third furnace of the Maryland Steel Co., at Sparrow’s 
Point, Md., was banked last week, throwing all the furnaces 
which had been in operation out of blast. About 300 laborers 
are out of employment from the shut down. The Bessemer 
steel mill will be run three days in the week, and will use the 
supply of pig iron which has accumulated at the works. 

The earnings of the higher priced men at the Homestead 
works under the recent introduction of electrical and other 
appliances are indicated by the statement in the Pittsburg 
Times, that heaters on the 33-inch and 40-inch are paid $140 a 
month for a turn of eight hours, and those on the 23-inch mill 
$125 for the same turn. The heaters on the armor plate mills 
are paid, itis said, 18 cents a ton. 

Electricity is being employed in the Homestead mills in 
various new directions, as already noted in these colunins. 
Lately two additional tables, operated by electricity, have been 
added to the 23-inch mill, and now the operations of roughing 
and finishing are pursued simultaneously on the same train. 
Electricity is to be also used for screwing down on the 4o-inch 
mill, and is to supersede steam power in many ways. 

The board of public works, of Milwaukee, opened bids for 








the superstructure of the Holton street viaduct last week. The 
Wisconsin Iron & Bridge Works made the lowest bid—$19,149 
on the drawand side spans, and $39,800 on the viaduct—but 
the board will award the contract to the firm offering the most 
acceptable plan. The King Bridge Co. bid $52,600 on the 
viaduct; the Youngstown Bridge Co., $58,500; the Detroit 
Bridge & Iron Works, $52,218. 

The Penberthy Injector Co., of Detroit, Mich., report that in 
spite of the depression, their business is steadily increasing. 
Since completing the additions to their factory, they have 
added eight new speed and monitor lathes to their plant, also 
a new Reed engine lathe and a Universal milling machine to 
their tool room outfit. The capacity of their works is now 
2,000 machines a month, and they are yet unable to accumulate 
any stock, but are frequently behind their orders. 

The New Castle, Pa., Sheet Mill has been completed, and 
during the first week in August the fires will be lighted and 
the machinery tested. The new mill, when running in full, 
which it isexpected to do from the first, will give employment 
to at least 300 hands. The greater part of the hands will be 
Welshmen, many of whom have already arrivedin New Castle. 
It is said to be the most complete mill in the United States, 
and during its test tin manufacturers from all over the country 
will be present, as some of the improvements in the machin- 
ery will be used for the first time in any country. 

Immediately following the decision of Secretary of the 
Navy H.R. Herbert, in favor of all Harveyised plates for naval 
construction, the Carnegie Steel Co. began arranging for the 
erection of 40 Harvey furnaces in addition to the 18 now in use. 
These furnaces will be built to accommodate the various 
shapes given the side armor after the shapes have been fitted 
and molded in the press shop, and will enable the firm to turn 
out the material with great rapidity. Preparations are also 
advancing for the erection of au additional armor plate mill, of 
a size that will handle the very largest plates with ease. It is 
stated that part of the requisite machinery will be purchased 
at Whitworth’s works in England, and that General Manager 
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UNION MINING CO., 
Proprietors of the CELEBRATED Mount Savage Fire Brick. 


2 = =GOVERNMENT ¢ STANDARD. 


Established 1841. 


‘The First Manufactory of its Kind 


Capacity, 60,000 Per Day ; 


18,000,000 Per Year. 


in the U. S. 


Home Office and Works:-MOUNT SAVACE, Allegany County, Md. 


Branch Offices :—No. | Broadway, New York, N. Y.; No. 222 So. Third St., Philadelphia, Pa.; Lewis Block, Pittsburgh, Pa. 











THE WHITMAN & BARNES MFC. CO., 
Manufacturers of DIAMOND BRAND TWIST DRILLS. 


FACTORIES AT 
Akron, 0.; Syracuse, N. Y.; Canton, 0.; 
St. Catharines, Ont. 
STORES AND WAREHOUSES AT 
Boston, Mass.; New York, N. Y.; Philadelphia, Pa., 
Cincinnati, O.;Chicago, I11.;Kansas City,Mo.; San 
Francisco, Cal.; London, Eng.; Paris, France, 





| 
E. C. POPE, 
Iron Ore, Pig lIron 


AND METALS. 
Cleveland, ~ Ohio. 


| THE 
CLEVELAND-CLIFFS IRON CO.,| Machinery, 


Cleveland tron Mining Co.—iron Cliffs Co. 


Producers and Sellers 


Lake Superior Iron Ores and Pioneer Charcoal 
Pig Iron. 


| Mercantile Building, - CLEVELAND, 0. 


OWER PLANTS designed and erected. Special 
Machine Design with detail working draw- 
ings. Steam and Hydraulic Machinery. Mining 

Pians, Details and Specifications. 
ower Tests with a view toeconomy in fuel con 

sumption. Examinations and Reports on manu- 

facturing plants. Patent Office Work. 


Address 
RICHARD O. JONES, 
Cuyahoga Bldg., Cleveland, O. 





ESTABLISHED 1854. 





J. H. OUTHWAITE. WwW. G. POLLOCE. 


J.H.OUTHWAITE&CO., 


Exclusive attention given to 


LAKE SUPERIOR AND MENOMINEE RANGE 


IRON ORE. 


Perry-Payne B’ld’g, - Cleveland, O. 


Pig and Bar Iron, 


CLEVELAND, . 


THE CONDIT-FULLER C0, PETER GERLACH & CO., 


MAKERS OF 


Saws, Tools and Machinery. 
Office and Warerooms, 28 Columbus St. 
Factories on Columbus, Winter and Leonard Sts 


OHIO. Cleveland, Ohio, U. S. A. 





CORRIGAN, IVES & CO., |Oglebay, Norton & Co.. RICHARD A. PARKER,, 6. &., 


DEALERS IN 


Rooms 716, 717, 718, 719 Perry-Payne Bid’g, 
CLEVELAND, OHIO. 


Successors to Tuttle, Oglebay & Co., 
Commission Dealers in 


IRON ORE AND PIG IRON, srow 3 io 


FROM MARQUETTE, GOGEBIC AND MENOM- 
INEE DISTRICTS. 
CLEVELAND, OHIO. 


Consulting Mining Engineer. 


— SPECIALTIES — 


lron, Gold and Silver Mining. 


{100 W. Washington St., CaicaGo. 


Offices ; MARQUETTE, MICH. 


ORES, 








C. M. Schwab’s visit to England is for the purpose of attending 
to this matter. 

The Sebastian-May Co., of Sidney, O., is now under the sole 
control of A. P. Wagner, who was associated with Messrs. 
Sebastian and May in the early portion of their stay in Sidney. 
New and improved machinery has been added recently, includ- 
ing a 75-light dynamo run by a special engine, which is now 
being set up. This is to permit of night work, so that the 
shop may overtake orders which have accumulated recently. 
A number of skilled machinists have recently been brought 
from Cincinnati and the mechanical supervision is in the 
hands of C. H. Maltby, a new superintendent, formerly of 
Dayton, and J. Rahn, Jr., his assistant, formerly of Cincinnati. 
A new pattern room is being equipped, and it is the company’s 
intention to bring out a new lathe in the Fall. The name of 
the company will be changed to the A. P. Wagner Machine 
Tool Co. The list of orders now on file with the company calls 
for shipments to every part of the world. 





To the Mountain and Ocean Resorts via Pennsylvania 
Lines. 

The advantages peculiar tothe Pennsylvania Lines make 
them the desirable thoroughfares to Bedford Springs, Altoona, 
Ebensburg, or any of the delightful summer havens in the 
cool Allegheny Mountains. By no other route can Cresson, 
the ideal retreat on the crest of that romantic mountain range 
be reached, as the Pennsylvania is the only line direct to it, and 





the only one leading past the Pack Saddle and the Allegrippus, 
around the famous Horse Shoe Curve and along the Blue 
Juniata, the richest of America’s scenic gems. For reaching 
Atlantic City, Cape May, Oeean Grove, Asbury Park, Long 
Branch, Sea Girt, Elberon, Ocean Beach, Berkeley, Newport, 
Narragansett Pier, Martha’s Vineyard, Nantucket or any of the 
numerous watering places that dot the Atlantic seaboard from 
the Carolinas to Maine, these lines are particularly desirable. 
For a trip to the Adirondacks, the Catskills and resorts in 
Northeastern New York, Connecticut, Rhode Island, Massa- 
chusetts, Vermont, New Hampshire and Maine, exceptional 
facilities for a delightful journey are offered passengers via 
this direct route. For detailed information, please apply to 
your nearest Pennsylvania Line ticket agent, or address F. Van 
Dusen, Chief Assistant General Passenger Agent, Pittsburg, Pa. 





To or From Chicago via the Lakes. 


If going to Chicago and not pressed for time, take the great- 
est trip to the greatest fair on earth having a one-thousand- 
mile ride on the grandest palace steamers on the lakes, return- 
ing from Chicago all rail. If preferred, can go to Chicago all 
rail and return via the lakes and Detroit. Berths and meals in- 
cluded between Mackinac and Chicago. This trip will give very 
pleasing, picturesque scenery, and a refreshing, restfulchange. 
A very enjoyable trip for all to take, and will well repay doing 
so. Round trip rate from Cincinnati $21 30, via Toledo and 
boat 30 cents less. For further information as to ratés from 
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other points ask any agent on the C. H. & D. system, or address 
EB. O. McCormick, G. P. & T. A., C. H. & D.R. R., Cincinnati, O. 


Knights of Pythias Excursion to the World’s Fair. 

The C. H. & D. R. R. Co. will send out a special train for 
this excursion to Chicago, on Aug. 5th, at 9 P.M. Tickets for 
the round trip good for ro days. Full particulars can be ob- 
tained by addressing E. O. M’Cormick, Genl, P. & T. A,, C. 
H. & D. R. R., Cincinnati, O. 


Last week closed with positive evidences of improvement 
in the monetary situation. The New York bank statement is 
the most notable of these indications. A statement which 
shows a gain of $2,000,000 in actual cash, while loans and dis- 
counts are cut down about $4,000,000 and the reserve is in- 
creased $3,000,000, indicates a gain in strength that is a strong 
sign of the turning of the tide. Concurrently with this are 
indications of better feeling everywhere. Out in Denver the 
people have regained their senses and are depositing their 


money, as is usually the case after a panic has run itself out. 
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At Pittsburg, where there has been no worse development of 
the trouble than tight money and depressed securities, there 
signs of relaxation in the money market; while a more posi- 
tive improvement is shown in the quotations for local securi- 
ties. The tractions and other active securities have made a 
comfortable advance from the extreme point of depression, 
while the solid and less active bank shares have hardly been 
shaken in their prices. Against these encouraging signs is to 
be set the development of a weak spot at Milwaukee, where a 
couple of banks closed yesterday.—| Pittsburg Dispatch. 


THE Lodge & Davis Machine Tool Co., of Cincinnati, have 
received an order for an outfit of machine tools, lathes, shapers, 
drill presses, and other tools, from the Robinson Glass Co., of 
Zanesville, O., a new company. It is? gratifying (to the 
Lodge & Davis Co. that with the more that usual quietness of 
the summer time, inquiries are coming in sufficient to keep 
business moving. 


CARNEGIE rod and wire mills at Beaver Falls, Pa., have shut 
down for two or three weeks. 





THE capacity of the iron furnaces in i STER i y 
blast, as shown by their July statemetits, HE 


is now about to per cent. less than in 
June, a result which had been generally 
expected from the condition of the iron 
market. A still further reduction is not 
improbable, as we hear from time to time 
of different furnaces going out of blast, 
generally those which for some reason or 
other are unfavorably situated. In this 
industry, as in nearly all others, there 





And Calcining Apparatus 
Dries Ores, Sand, Paint Stocks, Brick Clays, 
Salt, ete. - - - - . - 


Calcines Gypsum, Ores, Paint Materials, 
ete. . - - . - 


The F. D. CUMMER & SON CO., 


“Areade,” - + . . . Cleveland, O,. 





seems to be a general tendency to reduce 
wages, though those paid here in the East 
are already so low as to be scarcely actual 
living expenses for the men.—[Engineer- 
ing and Mining journal. 


LOCATION FOR FACTORIES, 


Chicago, Milwaukee & St. Paul Railway Co., 


INDUSTRIAL DEPARTMENT. 








The Chicago, Milwaukee & St. Paul Railway 
Company desires to have the raw material on its 
6,150 miles of road in Illinois, Wisconsin, North- 
ern Michigan, Iowa, Missouri, Minnesota, South 
Dakota and North Dakota utilized. 

In addition to the vast agricultural resources, 





yeEL ECONOMY 


SMOKE PREVENTION ‘ 


F YOU WANT TO KNOW ALL ABOUT 


very BEST FURNACE '*1™ 


WORLD ror snr STEAM BOILER 


oS ray fe IH treated Veo Lm ibhlef 
« MEGHANICAL STOKERS 
THE BRIGATMAN STOKER ©, 


CLEVELAND OHIO. 





its territory comprises forests of hard and soft 
wood, mines of iron and other metals, coal and 


other minerals, quarries, clays of all kinds, tan- 
bark, flax and other products. Water powers 
(both river and artesian) are also still available. 
A number of new factories have been induced to 
ste 


locate—iargely through the instrumentality of 





this Company—at enterprising towns on its lines. 
As the interest of the company is to secure the 
location of industries at places where the sur- 
roundings will insure their permanent success, 
the information furnished a particular industry 
0 gortimont and reliable. 
he people on the whole System are one live 
and thriving community of business men in 
whose midst it is safe and profitable to settle. 


STEAM PUM Pys 


—-AND-— 


SON DEN SERS. 


Local capital is being largely invested in local fac- 
tories, and taken as a whole, the country through 
which the road runs is commanding attention as we + 


the coming industrial territory of the United 
States. Solid concerns, manufacturers, large or 
small, who thoroughly understand their business 
are sought for at suitable points on the road. 


Individuals or companies wishing to embark /W, D. KEARFOTT, Sales Agent, 


ene in Western industry can find a profitable 
field, 


NEW YORE. 
54 Frankfort St., CLEVELAND, 





For particulars relative to industrial advan- 
tages on the line, address, 








mittateithmnadninains 





LUIS JACKSON, 
Industrial Commissioner, 
C., M. & St. P. R’v, 160 Adams St., Chicago, Ill] 


‘THE 


IRON TRADE REVIEW 


Pays Special Attention to 
Iron Ore, Blast Furnace, Rolling 
Mill, Foundry and Machine 
Shop Interests. 













ESTABLISHED 


THE SARGENT COMPANY 


FORMERLY Ohe Con 


IRON & STEEL FOUNDERS 


S9tt & WALLACE STS. CHICAGO. 


BRAKE SHOES-STEEL CASTINGS. 


1876. 


don Brake Shoe Co. 




















PER YEAR $3.00. 
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The Philadelphia Corundum Wheels, 


MADE BY THE 


PHILADELPHIA EMERY & CORUNDUM WHEEL CO. 


These Wheels are absolutely superior in all things to any Emery Wheel made. They are guaranteed to be made entirely 
of pure - hire North Carolina and GeorgiaCorundum. They are a very free, fast-cutting, open and porous, durable and lasting 
wheel. ill cut faster, do more work and last longer than any Emery Wheel made. Will not glaze or fill up, nor wear away 
too fast. Are uniform in temper, will wear even and true and not get out of balance. Will not heat tempered steel enough to 
draw the temper, case harden or burn it when run dry, and are one of the best wheels made for running in water. Are one of 
the strongest and safest wheels made, and not as liable to break as most other wheels are. Every wheel can be exactly duplicat- 
ed at any time; they are sold on their merits, are sent on trial and approval, guaranteed to give entire satisfaction, and if they do 

.not do so can be returned. 








THE MADDOX COTTON AND WIRE BELTINC, 


Made of cable steel wire and cotton woven solid together, is absolutely the strongest, toughest, most powerful, flexible, durable and lasting belting made, 
without any exception whatever. It is stronger, tougher, more durable and will transmit more power than the best oak tanned double leather belting 
made. It will not stretch or slip even when wet. It is waterproof and is not affected any by water, steam, dampness, moisture, heat, dryness, oils, 
peanes. acids, chemicals, dust, changes of climate or weather. It will not rot, mildew, crack, or get hard or stiff. Does not require any grease or other 

It compositions nor special care, but will a keep soft and flexible and in good condition for use. It ischeaper in price than single leather belting, 
and fifty to seventy-five per cent. cheaper than double leather belting. It is absolutely superior to all other kinds of belting for all places where belting 


of any kind is used. 
THE MINERALIZED RUBBER BELTINC, HOSE, FIRE HOSE, SUCTION HOSE, Pure Gum Tubing and Packing, made 


by the Mineralized Process, are-superior in many things, more durable and lasting than any goods of the kind made. No sulphur is used in the manu- 
facture of them ; they are not affected by water, steam, dampness, acids, chemicals, oils, grease, or other things, as much as other rubber goods are 
that are made with —: they are guaranteed to be made of the very best pure Para Rubber, and not tocontain any old rubber, shoddy, rubber 
compositions, or any other adulterations of any kinds; they will not rot, crack, peel off, or become stiff and hard. 


THE PATENT FLUTED RUBBER BELTINC wil! not slip on smooth pulleys under the heaviest strains and loads, and will often 


save its cost in a short time. The Belting and Hose is stronger, and will stand more hard use, and last longer than any other rubber goods made. The 
Fire Hose is warranted for three years’ time and to stand a pressure up to 400 pounds to the square inch without bursting. It will not rot, crack, or 


mildew, and needs no drying out. 

THE HUNTINCTON EMERY WHEEL 
DRESSER. This well known Tool for truing up, and 
dressing off Kmery aud Corundum Wheels, is now made on 
an extensive scale, by the Philadelphia Emery & Corundum 
Wheel Co., and is offered to the consumers and the trade, at 
a low price. This Tool is guaranteed to be the genuine 
Huntington Dresser, well known to nearly all users of 
Emery Wheels, and be strictly first class in material, quality 
and workmanship. Price $2.00 each, complete, with an extra 
set of Cutters. Extra Cutters, $3.00, per dozen sets. Will 
be sent, express charges prepaid, when the money is sent 
with the order. 


TO WHOLESALE JOBBERS. DEALERS, and the Trade generally, they will be furnished in quantity lots, at a lower price than they 


can buy them for elsewhere, and they will find it to be greatly to their interest to send for prices before buying elsewhere. 





For Circulars, Price Lists, and Discounts of these different goods, address, 


x. NW. GREEN, Gen’l Agent. 
Moore’s Windsor Hotel, 1219 to 1229 Filbert Street, Philadelphia, Pa. 


The “Little Giant” Excavator. VULCAN IRON WORKS CO., TOLEDO, 0., U.S. A. 


WEIGHT 20 TONS. MANUFACTURERS OF 


CAPACITY 1,600 CUBIC YARDS PER DAY. Dredges and Excavators. 
Write for Photographs and De- 
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PRENTISS TOOL & SUPPLY CO., 


Chicago, 


MANUFACTURERS AND DEALERS IN 


MACHINE TOOLS. 
A complete stock of first-class 
LATHES, 
PLANERS, 
SHAPERS, 
DRILLS, 
MILLING 
MACHINES, 


i= 
ETC., DRAWING TAUGHT BY MAIL 
gl gerne oars <r reer ene, Avithnutic, ete. 
tantl hand. ° n, students only n now how to read ani write. 
GORE OM DIPLOMAS Awarded. Low Prices, Send for FREE 
Write for Cuts and Prices. Circular to THe CORRESPONDENCE SCHOOL OF MECHANICS, SCRANTON. PA 


Company 


MANUFACTURERS OF 


Engines, Boilers, 


SAW MILLS 


AND 


Sheet Iron Work. 


SEND FOR CATALOGUE. 





Dayton, Ohio. 
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59 North Second Street, PHILDELPHIA, PA. °. Cranes 
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MANUFACTURERS OF ALL KINDS OF 


Steel and tron Roofing. Roll Cap and Standing Seam, Corrurcated Iron, CUPO LAS. 
Roofing and Sidings, Iron Weather-Boards and LADLES. 
V Crimp Roofing. TRUCKS. 
TUMBLERS. 


WHITING’S IMPROVED 


Car Wheel Foundry Plant. 


Write for Circulars. 


o> DETROIT FOUNDRY 
EQUIPMENT CO., 


Detroit, Mich 
702 Temple Court, GHICACO. 


Our method of painting and applying our roofing makes it absolutely wind, water 
and lightning proof, 
Before Placing Contracts write us for Estimate. When writing for Estimates Mention 
Price-List ‘‘ 7." 


SYKES IMPROVED. 


Best Roof on earth. Suitable for sll eae 
and very easily applied. All our iron and steel 

re-rolled and box-annealed, and painted with the 
best of paint and pure linseed oil. We manufac- 


ture all styles of crimped, corrugated and beaded 
iron, etc., and make extremely low prices on carload 
lots. Write for prices and handsome catalogue, 


mentioning this paper. 


SYKES IRON & STEEL ROOFING CO., Chicago, fll., or Niles, Ohio. In Florida, 


Several thousand acres of the choicest 
& CE6/ ote Cr orange and vegetable lands, including 
0) some of the most valuable muck beds 
and beautiful lakes in the States, all 
B 


ROOFING AND SIDING OF MILLS, FACTORIES, ETC, A SPECIALTY, | 
| 














wl |_ br ben on — med situated within three miles of railroad 


Lh PRICES ON ROOFING SIDING &CEILING station. 








THESE LANDS WILL BE SOLD 


STEEL ROOFING TO ACTUAL SETTLERS 


Corrugated Iron, Beaded Iron Siding and Ceiling, Gal. | At prices defying competition. 





vanized Steel Eave Trough, Conductor Pipe, Etc. I have large tracts from 200 to 5,000 
Write for Catalogue and J. H. ELLER & CO., =| acres, grazing, farm, garden and orange 





Address Office, No. 214 East Fifth Street, Canton, QO. | lands, also several valuable phosphate 


beds near Dunnellon and Anthony, 
ACME SARETY EMERY WHEEL COMPANY, | station County. Address 
Detroit, Mich., FRANK R. BIEDLER, BALTIMORE, MD, 


MANUFACTURERS OF 








Patent Metal Centered and Solid Emery and Corundum Wheels, 
Cup Wheels, Water Wheels, Special Shapes. FOR SALE. 


We solicit a trial order on approval. Ten Steam Yachis. 








CLEVELAND Now in use carrying passengers at the 

World’s Fair, Chicago. Will sell and con- 

CA. i VW A. NI L 7 L NJ CH. tract to deliver them afloat in any waters 
in the United States, after close of the 

WORKS fair, November ist, two for immediate de- 


livery. Licensed to carry 75 passengers 

H Hi HODELL & Co. each. The chance of a lifetime for any- 
s s 9 ) body wanting a steam yacht. HAS. 

Galvanizing in all its branches, and Manufacturers of Rubber Buckets for chain pumps. 8 y Cc P. 


WILLARD & Co., Clybourn and Southport 
CLEVELAND, OHIO. avenues, Chicago, Ills. ” 








FOR 


JOLTON [RON ROOFING(/> Mites 
ROOFING CEILING &c. ¥ y CLEVELAND 








PRINTING & 
| SIDING p wew LISBON, o i PUBLISHING CO., 
1 AGENTS WANTED EVERYWHERE CLEVELAND, 0. 
NEW HAVENS, OONN, 










Builders of Machinery 
for Hardware Mane 
ufacture. 


Wine Sinighiening and 
fing Maing 


Butt Drilling Machinery, 


Riveting Machines, 
Foot Presses, 


Sprug Cutters, Bite. 


Cincinnati Onio. 


Manufacturers of all kinds of 


IRON AND STEEL ROOFING AND SIDING. 


The Pioneers of the Roofing Business in 
the United States. We guarantee sat- 
isfaction. We ship promptly. Give us 
a trial order and we will sell you more 
when in need of same. 


sl Elastic Rotary-Blow Riveting Machine. 


Sa When writing for our Prices and I1lus- 
trated Catalogue, please mention Zhe Jron 
Review, 














ee ee 
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Bucyrus Steam Shovel & Dredge Co., 





—-MAKERS OF— 


In Five Sizes for Railroad and Con- 
tract Work, Brick Yards, Stone Quar- 
ries, Stripping and Handling Iron 
ig Ore, Coal, Ktc. 
nae Fe Of All Types and Sizes; for All Pur- 
aD poses; Elevator, Dipper, Clam Shell, 
4 Suction. Special Machines for Spe- 
Bl cial Work. 

BOTH HAND AND STEAM. CA- 

PACITIES 10 TO 35 TONs. 


SOUTH MILWAUKEE, WIS., or BUCYRUS, OHIO. 











WITH EITHER DROP OR STEAM 
HAMMERS, 








The ie “STAR VENTILATOR- 


Galvanized 
Iron, 


Down Draughts 
Prevented. 


For Ventilating 

Mills, Factories, 
Foundries, Breweries, also Churches, School- 
houses, Theatres—in fact all kinds aaa 
none equal the ** Star.” 


keen the first cost 
to <y a secondary consideration. 
Send fora copy of our little book 
on Ventilation. 


3 MERCHANT & co. 


Manufacturers 


Are most cordially solicited to investigate the 
merits of the country reached by the Baltimore 
& Ohio Railroad. We sincerely believe we can 
demonstrate that the natural advantages, which 
exist along this system of railroad, cannot be ob- 
tained as a whole on any other ‘transportation 
line in the world. Goods cheaply made are half 
is a truism, and we venture the assertion that a 
greater variety of factories can be operated along 
the Baltimore & Ohio, and at less cost for produc- 
tion, than any other section of the United States. 
We are ready to assist Manufacturers in reaping 
the benefits of these advantages. Correspondence 


solicited. 
M. V. RICHARDS, 


Land and Immigration Agent, B.& O. R. R., 
Baltimore, Md. 


ALONG THE BALTIMORE & OHIO RAILROAD. 





Cleveland Stamping & Tool Co. 


We press, cut, stamp and draw all kinds of sheet metal into all kinds o 


shapes, and make all kinds of 
DIES and PRESSES. 


Send us a sample or drawing of what you want stamped or blanked, or what 
you want to stamp or blank, and we will quote you prices on the article, or on 
the machinery to make it. 


CLEVELAND, OMIO. 








THE LANE & BODLEY CO. 


CINCINNATI, 


OHIO. 


Engines. 


ALL SIZES. 
Simple and Compound. 


Shafting, Hangers, Pulleys, 


Belt Elevators, Saw Mills. 


BICKFORD DRILL & TOOL CO.., 


35 Pine St., Cincinnati, Ohio, 


BUILDERS OF 











Upright, | BORING 
Radial, and 

Universal Radial, | DRILLS. TURNING 
Multiple, MILLS. 





THE s. T. W. EJECTOR. 


SIMPLEST, BEST and 
CHEAPEST PUMP made. 


SEND FOR CIRCULAR. 
James Jenks 
199 JEFFERSON AVE., 

Detroit, Mich. 


WANTED. 


One roxro and also one IoxI2 Or I2xI2 Furnace 
Hoisting Engines. Either the Otis or Crane type. 


Address, ROANE IRON CO., Rockwood, Tenn 


% 
» 
a 











FOR SALE! 
PATENTS, 


Just issued, on 


STEAM BOILER 


of Unique Construction and Decided Success. 


Will dispose of our entire rights at a reasonable figure. Write us for particu- 
lars. There is a large market for boilers built on the principle of our patent. 


COLUMBIA CONSTRUCTION & MACHINE CO, 


P. 0. Box 96. Minneapolis, Minn. 
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VERTICAL 


Balanced Compound Engines 


FOR 


ROLLING MILLS AND BLAST FURNACES, 
Direct Connections. 


Any variations of speed desired. Guaranteed more economical, powerful and durable 
than any type of engine in use. 
WELLS ENGINE CO. 
91 Liberty St., New York City. 

DIXON’S PERFECT LUBRICATING CRAPHITE. 
Pp The most Marvelous Lubricant Known, 
An Interesting and instructive Pamphiet 
will be sent Free of Charge. 
JOS. DIXON CRUCIBLE CO. Jersey City, N. J. 
SKINNER ENGINE CO,ERIE™ 
Center a Automatic . 2 
FOR NEW FEATURES SEE NEW CATALOGUE. 
DO YOU LACK STEAM? WECAN MELP YOU! 
Sold only upon approva' 
after trial. 
For information, prices, or 


Used Dry, or Mixed with Water, Oil or Crease. 
Side A throttling | 
estimates, 





















NOT AFFECTED BY HEAT, COLD, STEAM OR ACIDS. 


ADDRESS 


CORDON 
Hollow Blast Grate Go., 


GREENVILLE, MICH. 





Gordon Hollow Blast Grate for Culm, Slack, Etc. 


THE IRON TRADE _ REVIEW. 








THE BEST PAINTS 


FOR IRON 


are made by 


W. W. Lawrence & Co., 


PITTSBURG. 


Red Lead. Red Lead and Lamp 
Black. P. R. R, Red (iron oxide.) 
Metallic Reds. 


Metallic Browns. 


Iron Filler. Steel 


Carbon Black. 


Graphite Paint. 


Color Paint. 


xe Correspondence Solicited. 
| aman 





Cleveland Union Station. 


pennsylvania Lines, 


rout Of bank Street. 


LficksnT OFFICES at Station, Euclid Av., Woodland 
Av., and Weddel! House corner. 

THROUGH TRAINS RUN AS FOLLOWS BY CENTRAL TIME 
* Daily. t Daily, except Sunday. 

“ROM CLEVELAND TO 


Pittsburgh and Bellaire... 
Pittsburgh, Bellaire and Kast.. “f 1.00 pm f 6.10 pm 
Philadelphia and New York.....* 1.40 pm “11.40 a -1 
Baltimore and Washington...... ‘* 1.40 pm *I1.40 am 
Alliance and Pittsburgh........... * 1.40 pm *11.40 am 
Ravenna, Aliiance aud Salem.. t 3-25 pm f10.15 am 
Hudson and Ravenna.. * 5.10 pm * 8.25 am 
Philadelphia and New York.....11.10 pm * 5.25 am 
Baltimore and Washington...... *11.10 pm * 5.25 am 
Alliance and Pittsburgh........... *I1,.1I0 pm * 5.25 am 


Mt. Yernon and Pan-Handle Route. 
FROM CLEVELAND TO LEAVE ARRIVE 
Xenia and Cincinnati.. sseeee™ 9 OC AM * 5.25 pm 
Akron, Columbus & Zanesville* g.0c am * 5.25 pm 
Akron and Columbus.. 1.00 pm 12.30 pm 
Akron and Orrville... «Tt 3-25 pm 10.15 am 
Columbus and Cincinnati.........% 8.00 pm * 7.00 am 


Depot foot of So. Water St 


Valley RY. faire: 











LEAVE ARRIVE 


..f 8.00 am $12.30 pm 








| Arrive. | Depart 
Akron & C: Canton........cc.cccccccee.| 96: 40 P P M| ue: 110 AM 
Akron, Canton & Valley Jctn../*10:10 A M #3: I5 PM 
Valley ‘Jetn. & Way Stations..| {6:40 Pp M| +7:10 AM 
Akron, Canton & Chicago.......| "8:00 A M| *6:30 P M 
Akron. Wooster & Chicago... ae ‘| 8 "7:10 P M| |*10:30 AM 


WO GRO caiinicsccndtteecesedeninanienseies | 
Akron, Canton & Marietta... 
Akron, Canton & Cambridge. 


| Seweheuicitcnial | *6:30 PM 
.| {2 25 PM/fII:I5 AM 
6:40 P M| 73:15 PM 


Wheelin , Washington, D.C | 
and Baltimore.....sseccc.cssene, “(4 } ta: 25 ie tats PM 
Steubenville & Wheeling....... i} t2: asea tit: 1s an 
iskabaccicnmatae chic awe. "| J: sesesceoosne if 
{Daily except Sunday. {Sunday only. *Daily. 


Pullman’s Palace Drawing-Room Sleeping cars 
between Cleveland and Chicago. 





W.AMS LAUGHLIN, MGR. 







7+ 


ue A.W. BRA.NAAZD, ASST MGA 
+ > ce 
ATIONAL aes et 
PE PHO: “ENGRAVING ®e 
- 1}6 SvpenonSr. 
VavelAnso-. 
Canty GEARING OF ALL KINDS, CRANK SHAFTS, KNUCKLES FOR CAR 
COUPLERS. 
Cross-Heads, Rockers, Piston Heads, etc., for Locomotives. 
Steel Castings of every Description 
: CHESTER STEEL CASTINGS CO., 
WORKS: OFFICE : 
CHESTER, PA. } 407 LIBRARY STREET, - PHILADELPHIA, PA. 





















FROM {| TO 40,000 POUNDS WEICHT. 
Of Open Mearth, Chester or Bessemer Steel. 


True to Pattern. Sound. Solid. 











Wheeling and Lake Erie Railway, 


NEW THROUCH LINE 


BETWEEN 


TOLEDO and OHIO RIVER POINTS. 
Wheeling, Stubenville, Pittsburg and Marietta. 


‘Through Coaches 


TO AND FROM 


OHIO RIVER. 


THROUGH CONNECTIONS TO 


PITTSBURC, 


And All Points East, via Akron, Cuyahoga Falls, 
Kent. Ravenna, Leavittsburg, Warren, Niles, 
Girard, Youngstown, New Castle, Allegheny, 


Washington and Baltimore, 


The Only Line Ticketing its Passengers 
through to 


Philadelphia, New York, 


And New England Cities via Washington and 
Baltimore, at Short Line Rates. 

Special Columbian Exposition Excursion Tick- 
ets to Chicago and Return on Sale Every Day over 
Six Different Routes during the continuance of 
the World’s Fair, at low Excursion Rates. 

Special Excursion Rates granted on Occasions 
of Conventions and other gatherings, where the 
attendance will be sufficiently large to warrant a 
Reduction in Rates. 


A. G. Blair, 
Gen. Manager. 


Jas. M. Hall, 
Gen. Pass. Agt. 
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BUYERS’ DIRECTORY OF IRON AND STEEL TRADES. 





Analytical Chemists— 

Robert W. Hunt & Co., Chicago, Ill. 
Anti-Friction Metal— 

Magnolia Anti-Friction Metal Co., New York, 
Automatic Stokers.— 

Brightman Stoker Co., Cleveland, O. 
Barrows— 


Akron Tool Co., Akron, O. 
The Kilbourne & Jacobs Mfg. Co., Columbus, O. 


Beam Sawing Machines— 
Higley Sawing and Drilling Machine Co. New 
York City. 


Belt Elevators— 
Lane & Bodley Co., Cincinnati, O. 
Blacksmith and Carriage Supplies— 
Weber & Co., Cincinnati, O. ‘ 
G. B. Schulte Sons Co., Cincinnati, O. 
Blowers— 
E. H. Jones & Co., Cleveland. 
Brightman Stoker Co., Cleveland, O. 
B. F. Sturtevant Co., Boston, Mass. 
The S. Obermaver Co., Cincinnati, 0. 
Uoilers and Boiler Attachments— 
Babcock & Wilcox Co., New York. 
Wm. B. Pollock & Co., Youngstown, O. 
J. V. Burke, Chicago, Ill. 
. H. Jones & Co., Cleveland. 
The Stirling Co., Pullman Bidg., Chicago, I11. 
Gordon Hollow Blast Grate Co., Greenville,Mich. 
Skinner Engine Co., Erie, Pa. 
Chas. Miller, Beaver Falls, Pa. 
C.D. Juvinall & Co., Upper Sandusky, O. 
Weston Engine Co., Painted Post, N. Y. 
Ravenna Boiler Works, Ravenna, O. 
Brightman Stoker Co., Cleveland, oO. 
Aultman, Taylor Mfg. Co., Mansfield, O. 
Liberty Engine Works, Cincinnati, O. 
Fulton Steam Boiler Works and Foundry, Rich 
mond, Ind. 
The Brownell & Co., Dayton, O. 
Boiler Compound— 
G. W. Lord, Philadelphia, Pa. 
Bolts and Bolt Machinery— 
Upson Nut Co., Cleveland. 


Boring and Turning Mills— 
Bickford Drill & Tool Co., Cincinnati, O. 


Brake Shoes— 

Sargeant & Co., Chicago, Ill. 
Chain Belting— 

Jeffrey Mfg. Co., Columbus, O. 
Chemists— 

Robert W. Hunt & Co., Chieago, Il. 


Chilled and Sand Rolls— 

The Lloyd-Booth Co., Youngstown, O. 

Wm. Tod & Co., Youngstown, O. 

Totten &1 Hogg Iron and Steel Foundry Co. 
Pittsburg, Pa. 
Coal and Coke— 

W. J. Rainey, Cleveland, O. 

F. J. & H. R. Pool, Cleveland, O. 
Consulting Engineers— 

Robt. W. Hunt Co., Chicago, Il. 

J. C. Slocum, Chicago, Il. 

Richard A. Parker, Marquette, Mich. 

Artificial Gas Engineering Co., Pittsburg, Pa. 
Correspondence School— 

Correspondence School of Mechanics, Scranton 


Cranes and Derricks— 
Wm. Tod & Co., Youngstown, O. 
Detroit Foundry Equipment Co., Detroit, Mich. 
The S. Obermayer Co., Cincinnati, O. 
Vulcan Iron Works Co., Toledo, O. 
Cupola Brick— 
The S. Obermayer Co., Cincinnati, O. 
Cupelas— 
Detroit Foundry Equipment Co., Detroit, Mich. 
The S. Obermayer Co., Cincinnati, O. 
Desks— 
Cleveland Desk Co., Cleveland, O. 
Dies— 
Toledo Machine & Tool Co., Toledo, O. 
Godfrey J. Bremer, Kalamazoo, Mich. 
Cleveland Stamping & Tool Co., Cleveland, O. 
Drill Presses— 


A. P. Quint, Hartford, Conn. 

Hill, Clarke & Co., Chicago, Ill. 

Prentiss Tool & Supply Co., Chicago, IIl. 
Bickford Drill & Tool Co., Cincinnati, O. 
Foos Mfg. Co., Springfield, oO. 


Drop Forgings— 
The Whitman & Barnes Mfg. Co., Akron, O. 
Drop Presses— 


Toledo Tool & Machine Co., Toledo, O. 
Cleveland Stamping & Tool Co., Cleveland, O. 


Dryers— 


Elevators— 
Graves Elevator Co., Rochester, N. Y. 
The James L,. Haven Co., Cincinnati, O. 
Emery Wheel Machinery— 
J. ee Cole, M. E., Columbus, O., or Chi- 


wt . 
pringfield Emery Wheel Co., Bridgeport, Ct. 
Engineers’ Specialties— 
American Injector Co., Detroit, Mich. 
ee gine A Injector Co., Detroit, Mich. 
Eagle Lubricator Co., Cleveland, oO. 
James Jenks, Detroit, Mich. 
Emery and Corundum Wheels— 


J. Wendell Cole, Columbus and Chicago. 
Springtield Emery Wheel Co., Bridgeport, Ct. 
Acme Safety Emery Wheel Co., Detroit, Mich. 


Engravers and Electrotypers— 
, ie Electrotype & Engraving Co., Cleve- 
a 


nd. ; 

Union Electrotype Foundry, Cleveland. 
Engines (Gas)— 

Otto Gas Engine Works, Philadelphia, Pa. 

Van Dusen Gas Engine Co., Cincinnati, O. 
— Gas & Gasoline Engine Co., Kansas City, 

o. 
Engines (Steam)— 

Copeland & Bacon, New York City. 

Wm. Tod & Co., Youngstown, O. 

General Engineering Co., Harvey, I11. 

E. H. Jones & Co., Cleveland. 

Skinner Engine Co., Erie, Pa. 

Lane & Bodley Co., Cincinnati, O. 

L,. Spence & Son, Martins Ferry, O. 

Weston Engine Co., Painted Post, N. Y. 

Brightman Stoker Co., Cleveland, O. 

Totten & Hogg Iron and Steel Foundry Co., 
Pittsburg, Pa. 

Liberty Engine Works, Cincinnati, O. 

Wells Engine Co., New York City. 

The Brownell & Co., Dayton, O. 

Richard O. Jones, Cuyahoga bldg., Cleveland, O. 


Engineers and Contractors— 

E. H. Jones & Co., Cleveland. 

Brightman Stoker Co., Cleveland, O. 

J. C. Slocum, Chicago, Ill. 

General Engineering Co., Harvey, III. 

Richard A. Parker, Marquette, Mich. 

Artificial Gas Engineering Co,, Pittsburg, Pa. 

Richard O. Jones, Cuyahoga bidg., Cleveland, O. 
Eave Troughs and Conductors— 

Berger Mfg. Co., Canton, O. 
Explosives— 

Hercules Powder Co., Cleveland. 
Facings & Blackings— 

The S. Obermayer Co., Cincinnati, O. 
Fans— 

B. F. Sturtevant Co., Boston, Mass. 
Felt Roofing— 

Empire Paint & Roofing Co., Philadelphia, Pa. 
Files, Makers of— 

A. & H. Gough, Cleveland. 

K. K. Morris & Co., Cincinnati, O. 
Fire Brick and Clay— 

J. Downerd & Son Co., Zanesville, O. 

J. V. Rose, Sharon, Pa. 

Stowe, Fuller & Co., Cleveland. 

Union Mining Co., Mt. Savage, Md. 

Garden City Sand Co., Chicago, I11. 

The S. Obermayer Co., Cincinnati, O. 

James M. Carter & Co., Cleveland, O. 

The J. S. McCormick Co., Pittsburg, Pa. 
Foot and Power Lathes— 

H. L. Shepard, Cincinnati, O. 

The Bradf- rd Mill Co., Cincinnati, O. 

Hiil, Clarke & Co., Chicago, Ill. 

Prentiss Tool & Supply Co., Chicago, I11. 
Foundries— 


Harn, Ow & Co., Beaver Falls, Pa. 
Addyston Pipe & Steel Co., Cincinnati, O. 
Radford Pipe & Foundry Co., Cincinnati, O. 
Lane & ley Co., Cincinnati, O. 

The Sam’1 C. Tatum Co., Cincinnatl, O. 

J. W. Foley & Co., Cincinnati, O. 

Sargeant & Co., Chicago, Il. 

Brightman Stoker Co., Cleveland, O. 

The Lloyd-Booth Co., Youngstown, O. 
Totten & Hogg Iron and Steel Foundry Co. 
Pittsburg, Pa. 

General Engineering Co., Harvey, Ill. 
Rippel & King, Canal Dover, 6. 

Taylor & Boggis Foundry Co., Cleveland, O. 


Foundry Supplies— 

J. Downerd & Co., Zanesville, O. 

Garden City Sand Co., Chicago, I11. 

The S. Obermayer Co., Cincinnati, O. 

Detroit Foundry Equipment Co., Detroit, Mich. 
The J. S. McCormick Co., Pittsburg, Pa. 
Forges— 

Cleveland City Forge & Iron Co., Cleveland. 
Fuel Oil Burners— 

Cc. D, Juvinall & Co., Upper Sandusky, O. 
Furnace Grates— 

Gordon Hollow Blast Grate Co., Greenville, Mich. 





The F. D. Cummer & Son Co., Cleveland, O. 





Dynamos for Electro-Plating— 
Thos. Buchanan & Co., Cincinnati, O. 


Ejectors— 
James Jenks, Detroit, Mich. 
American Injector Co. 


Furnace Linings— 

Union Mining Co., Mt. Savage, Md. 
Galvanizers— 

H. H. Hodell, Cleveland. 

Gear Cutters— 


Grindstones— 
KH. K. Morris & Co., Cincinnati, O. 
Graphite Paint— 
Jos. Dixon Crucible Co., Jersey City, N. J. 
W. W. Lawrence & Co., Pittsburgh, Pa. 
Grate Bars— 
Gordon Hollow Blast Grate Co., Greenville, Mich. 
Higgs & Seaman’s Gas Valves— 
Totten & Hogg Iron and Steel Foundry Co., 
Pittsburgh, Pa. 
Heaters and Purifiers— 
Stilwell & Bierce Manufacturing Co., Dayton, O 
E. H. Jones & Co., Cleveland. 
Brightman Stoker Co., Cleveland, O. 
Heavy Hard ware— 
E.K. Morris & Co., Cincinnati, O. 
Hangers, Pulleys and Shafting— 
Lane & Bodley Co., Cincinnati, O. 
J. W. Foley & Co., Cincinnati, O. 
Heating and Ventilating Fans— 
B. F. Sturtevant Co., Boston, Mass. 
Hoisting and Conveying Machinery— 
Richard O. Jones, Cuyahoga bldg, Cleveland, O. 
Hoisting Engines— 
ge me & Bacon, New York City. 
Lake Shore Iron Works, Marquette, Mich. 
Vulcan Iron Works Co., Toledo, O. 
Hot Water Heaters— 
United States Heater Co., Detroit, Mich. 
House Heaters— 
United States Heater Co., Detroit Mich. 
Hydro-Carbon Burners— 
Cc. D. Juvinall & Co., Upper Sandusky, O. 
Injectors— 
Penberthy Injector Co. Detroit, Mich. 
Eagle Lubricator Co., Cleveland, O. 
American Injector Co., Detroit, Mich. 
James Jenks, Detroit, Mich. 
Insurance Companies— 
Hartford Steam Boiler I. & I. Co., Hartford, Ct. 
Investments— 
Frank R. Biedler, Baltimore, Md. 
Fidelity & Deposit Co., Baltimore, Md. 
Geo. Pemberton, New York. 
Iron Filler— 
W. Wz Lawrence & Co., Pittsburgh, Pa. 
Iron Ore, Bar and Pig Iron— 


Oglebay, Norton & Co., Cleveland. 

J. H. Outhwaite & Co., Cleveland. 
Condit-Fuller Co., Cleveland. 

E. C. Pope, Cleveland. 

Cleveland Iron Mining Co., Cleveland. 
Corrigan, Ives & Co., Cleveland. 

B. M. Jones & Co., Boston and New York. 
Wilhelm & Co., Harrisburg, Pa. 


Iron and Steel Roofing— 


Sykes Iron & Steel Roofing Co., Niles, O. 
Berger Mfg. Co., Canton, O. 

To Iron Roofing & Corrugating Co., Cincin- 
nati, O. 

Niles Iron & Steel Roofing Co., Niles, O. 

Curtis Steel Roofing Co., Niles, O. 

J. H. Eller & Co., Canton, O. 

N. A. Haldeman & Co., Philadelphia, Pa. 
Holton Iron Roofing Co., New Lisbon, O. 


Iron Working Tools— 


John Adt & Son, New Haven, Conn. 

Bickford Drill & Tool Co., Cincinnati, O. 
Cleveland Twist Drill Co., Cleveland, O. 
Cleveland Stamping & Tool Co., Cleveland, O. 
Cincinnati Milling Machine Co., Cincinnati, O 
General Engineering Co., Harvey, Ill. 

Hill, Clarke & Co., Chicago, Ili. 





Higley Sawing & Drilling Machine Co., New 
York City. 

Prentiss Tool & Supply Co., Chicago, I. 
A. P. Quint, Hartford, Conn. 

Sidney Machine Co., Sidney, O 

Toledo Machine & Tool Co., Toledo, O. 
Whitman & Barnes Mfg. Co., Akron, O. 
Superior Machine Co., Cleveland, O. 

Iron Ore Dryers-- 

The F. D. Cummer & Son Co., Cleveland, O. 
Iron Nails and Steel— 

Weber & Co., Cincinnati, O, 

G. B. Schulte Sons Co., Cincinnati, O. 
Iron Rolls and Pinions. 

Totten & Hogg Iron and Steel Foundry Co., 
Pittsburg, Pa. 

Iron and Steel Wire— 

Trenton Iron Co., Trenton, N. J. 

Lathes— 

H. L. Shepard, Cincinnati, O. 

Prentiss Tool & Supply Co., Chicago, III. 
Hill, Clarke & Co., Chicago, Ill. 

Bickford Drill & Tool Co., Cincinnati, O. 


Ladles— 

Detroit Foundry Equipment Co., Detroit, Mich. 
The S. Obermayer Co., Cincinnati, O. 

Link Belting— 

The Jeffrey Mfg. Co., Columbus, O. 

Lanterns— 

Rau Manufacturing Co., Chicago, III. 
Lubricators— 








Penberthy Injector Co., Detroit, Mich. 





Superior Machine Co., Cleveland, O. 





Eagie Lubricator Co., Cleveland, O. 
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Machinists’ Tools and Supplies— 


Cincinnati Milling Machine Co., Cincinnati, O. 


Hill, Clarke & Co., Chicago, I11. 

Callender & Patterson, Dayton, O. 

Prentiss Tool & Supply Co., Chicago, I11. 

H. L. Shepard, Agent, Cincinnati, O. 

Bickford Drill & Tool Co., Cincinnati, O. 
Machine Shops— 

Toledo Machine & Tool Co., Toledo, O. 

Spicer Mfg. Co., New Philadelphia, O. 

Harn, Ow & Co., Beaver Falls, Pa. 

Rippel & King, Canal Dover, O. 
Moulding Sand— 

Garden City Sand Co., Chicago, Ill. 

J. Downerd & Son Co., Zanesville, O. 

The S. Obermayer Co., Cincinnati, O. 
Mining Machinery— 

Copeland & Bacon, New York. 

Lake Shore Iron Works, Marquette, Mich. 

Bucyrus Steam Shovel & Dredge Co., Bucyrus, O. 

Vulcan Iron Works Co., Toledo, O. 

Richard O. Jones, Cuyahoga bldg., Cleveland, O. 
Metal Sawing Machines— 

Higley Sawing and Drilling Machine Co., New 
York City. 
Municipal Bonds— 

Frank R. Biedler, Baltimore, Md. 
Milling Machines— 

Cincinnati Milling Machine Co., Cincinnati. 

Godfrey J. Bremer, Kalamazoo, Mich. 

Brainard Milling Machine Co., Hyde Park, 
Mass. 
Hill, Clarke & Co., Chicago, Il. 
Prentiss Tool & Supply Co., Chicago, Il. 
Callender & Patterson, Davton, O. 
Superior Machine Co., Cleveland, O. 
Mines and Mining Stock— 

Frank R. Biedler, Baltimore, Md. 


Mining Engineers— 

A. Leofred, Quebec, Can. 

Richard A. Parker, Marquette, Mich. 
Mechanical Engineers— 

J.C. Slocum, Chicago, I1l. 

Richard O. Jones, Cuyahoga bldg., Cleveland, O. 
Office Furniture— 

Cleveland Desk Co., Cleveland, O. 
Oilers— 

Rau Manufacturing Co., Chicago, III. 
Oil Burners— 

C. D. Juvinall & Co., Upper Sandusky, O. 
Oil Tanks— 

Aultman, Taylor Mfg. Co., Mansfield, O. 
Ore Crushers— 


Bradley Fertilizer Co., Boston, Mass. 

Totten & Hogg Iron and Steel Foundry Co., 
Pittsburgh, Pa. 

Lake Shore Iron Works, Marquette, Mich. 

Copeland & Bacon, New York City, N. Y. 
Paint— 

Iron Clad Paint Co., Cleveland. 

W. W. Lawrence & Co., Pittsburg, Pa. 

Jos. Dixon Crucible Co., Jersey City, N. J. 

Empire Pairt & Roofing Co., Philadelphia, Pa. 
Perforated Sheet Metal— 

Harrington & King Perforating Co., Chicago, III. 

Aitchison Perforated Metal Co., Chicago. 

Chas. Mundt & Co., New York, N. Y. 
Photo-Engravers— 

National Photo-Engraving Co., Cleveland. 
Powder— 

Hercules Powder Co., Cleveland. 
Power Plants— 

Weston Engine Co., Painted Post, N. Y. 
Presses— 

Toledo Machine & Tool Co., Toledo, O. 

Cleveland Stamping & Tool Co., Cleveland, O. 
Planers— 

Prentiss Tool & Supply Co., Chicago, II. 

Hill, Clarke & Co., Chicago, Il. 

Callendar & Patterson, Dayton, O. 

Bickford Drill & Tool Co., Cincinnati, O. 
Plumbago— 

The S. Obermayer Co., Cincinnati, O. 
Pulleys— 

Lane & Bodley Co., Cincinnati, O. 

J. W. Foley & Co., Cincinnati, O. 
Portable Forges— 

B. F. Sturtevant Co., Boston, Mass. 

Foos Mfg. Co., Springfield, O. 
Pulverizing Machinery— 

Bradley Fertilizer Co., Boston, Mass. 

Lake Shore Iron Works, Marquette, Mich. 
; Totten & Hogg I. & S. Foundry Co., Pittsburg, 
"a. 


Pumps (Steam)— 

K. H. Jones & Co., Cleveland. 

Deming Co., Salem, O. 

Brightman Stoker Co., Cleveland, O. 

Henry R. Worthington, New York City. 
Radial Drills— 

Bickford Drill & Tool Co., Cincinnati, O. 
Railway Supplies— 


Cleveland City Forge & Iron Co., Cleveland. 
Rock Breakers— 

Totten & Hogg Iron and Steel Foundry Co., 
Pittsburgh, Pa. 
Bradley Fertilizer Co., Boston, Mass. 
Lake Shore Iron Works, Marquette, Mich. 
Copeland & Bacon, New York City, N. Y. 


| Rolling Mill Machinery— 
The Lloyd-Booth Co., Youngstown, O. 


Pittsburg, Pa. _ 
General Engineering Co., Harvey, Ill. 
Rippel & King, Canal Dover, O 


Roll Lathes— 


Totten & Hogg Iron and Steel Foundry Co. 
Pittsburg, Pa. 
Sand and Chill Rolls— 

The Lloyd-Booth Co., Youngstown, 

Totten & Hogg Iron & Steel Found 
burg, Pa. 


Saws— 

Peter Gerlach & Co., Cleveland. 
Second-Hand Machinery— 

Prentiss Tool & Supply Co., Chicago, III. 


Hill, Clarke & Co., Chicago, Ill. 
Callender & Patterson, Dayton, O. 


Steam Boiler Inspectors — 


Co., Hartford, Conn. 
Smokeless Furnaces— 

J.V.Burke, Chicago, III. 

Brightman Stoker Co., Cleveland, O. 
Sheet Iron— 


Cleveland Rolling Mill Co., Cleveland. 
Ravenna Boiler Works, Ravenna, O. 


Semi-Steel Rolls and Pinions— 


Totten & Hogg Iron and Steel Foundry Co. 
Pittsburg, Pa. 


Steam Shovels and Dredges— 


Vulcan tron Works Co., Toledo, O. 
Steam Heaters— 

United States Heater Co., Detroit, Mich. 
Steel Stamps and Stencils— 

J. H. Fleharty & Co., Cleveland. 


F. A. Sackman, Cleveland, O. 
James Murdock, Jr., Cincinnati, O. 


Steel Color Paint— 
W. W. Lawrence & Co., Pittsburgh, Pa. 
Steel Castings— 


Chester Steel Casting Co., Philadelphia, Pa. 

Sargeant & Co., Chicago, Ill. 

Totten & Hogg Iron and Steel Foundry Co. 
Pittsburgh, Pa. 

F. E. Roberts Foundry Co., Chicago, Ill. 


Scrap Iron & Steel— 
Klein & Cohn, Cincinnati, O. 
Special Machinery— 


Toledo Machine & Tool Co., Toledo, O. 
Godfrey J. Bremer, Kalamazoo, Mich. 
General Engineering Co., Harvéy, III. 
Cleveland Stamping & Tool Co., Cleveland, O. 


Stokers— 

Brightman Stoker Co., Cleveland, O. 
Steel Mushet’s— 

B. M. Jones & Co., Boston and New York. 
Smoke Consumer— 


The Beckett Smoke Consuming Co., Norwalk, O 
Northwestern Land & Coal Co., Boston, Mass. 
Brightman Stoker Co., Cleveland, O. 


Steel Rails, Blooms and Billets— 

Cleveland Rolling Mill Co., Cleveland. 
Stay Bolt Tron—Taylor’s— 

B. M. Jones & Co., Boston and New York. 
Torches— 

Rau Manufacturing Co., Chicago, II. 
Turnbuckles— 

Cleveland City Forge & Iron Co., Cleveland. 
Tanks— 

Aultman & Taylor Mach. Co., Mansfield, O. 

Ravenna Boiler Works, Ravenna, O. 
Tin Plates (Roofing)— 

Merchant & Co., Philadelphia, Pa. 
Tinners’ Hardware— 

Berger Bros, Philadelphia, Pa. 
Tinning Machinery— 

The Lloyd-Booth Co., Youugstown, O. 
Tramways— 

Trenton Iron Co., Trenton, N. J. 
Trucks— 


The Spicer Mfg. Co., New Philadelphia, O. 
Detroit Foundry Equipment Co., Detroit, Mich. 


Turret Drills— 
A. P. Quint, Hartford, Conn. 


TRADE REVIEW. 


Totten & H6gg Iron and Steel Foundry Co. 


O. ‘ 
ry Co., Pitts- 


Hartford Steam Boiler Inspection & Insurance 


Bucyrus Steam Shovel & Dredge Co., Bucyrus, O. | M. V. SMITH, Pres. 


Richard O. Jones, Cuyahoga bidg., Cleveland, O. 








25 


Twist Drills— 


Cleveland Twist Drill Co., Cleveland. 
1 The Whitman & Barnes Mfg. Co., Akron, O. 


Tumblers— 
Detroit Foundry Equipment Co., Detroit, Mich. 
Ventilating Fans— 


E. H. Jones & Co., Cleveland. 
Brightman Stoker Co., Cleveland, O. 
B. F. Sturtevant Co., Boston, Mass. 


Watchman’s Time Detector. 

Cleveland Electrical Mfg. Co., Cleveland, O. 
Well Drilling Machinery— 

Williams Bros., Ithaca, N. Y. 
Wood-Working Machinery— 

J. A. Fay & Egan Co., Cincinnati, O. 
Wire Machinery— 

John Adt & Son, New Haven, Conn. 
Washers— 

Milton Mfg. Co., Milton, Pa. 


Water, Gas and Steam Pipe— 
Addyston Pipe & Steel Co., Cincinnati, O. 
Radford Pipe & Foundry Co., Cincinnati O. 
Wheelbarrows— 
Akron Tool Co., Akron, O. 
Kilbourne & Jacobs Mfg. Co., Columbus, O. 
| Wire Rope— 
| Trenton Iron Co., Trenton, N. J. 
,| Water Stand Pipes— 
| Aultman, Taylor Mfg. Co., Mansfield, O. 


| 








Cc. C. Morrow, Sec. 
JOHN A. ELLIoTTI, Treas. 


ARTIFICIAL GAS ENGINEERING 


COMPANY, 


Consulting and Contracting Engineers, 


706 Times Bidg,, PITTSBURG, PA. 


| M. A. GREEN, V. Pres 
1 


ARTIFICIAL GAS applied to all branches 
of manufacturing and domestic uses. 
Apparatus for the manufacture of coal- 
gas furnished at lowest prices. 





UNION 
ELECTROTYPE 


FOUNDRY 








BERGER BROS. 


MANUFACTURERS OF 


Tinners’ Hardware, 


Berger’s Celebrated Pail 
Ears, Saucepan Handles, 
Eave Trough Hangers, Pipe 
Fasteners, Hooks, Straps, 
Barrel Trucks, etc. Send 
for prices and catalogues. 

237 Arch st.Philadelphia, Pa. 


When you write to firms ad- 
vertised in our columns, please 
mention the fact that you took 
their address from our paper. 
They will thank you for it. 


JAS. MURDOCK, JR., 


MANUFACTURER OF 
Steel Stamps, Alphabets and Figures, Time 
and Tool Room Checks, Sheet 
Metal Stamped Goods. 
52-60 Longworth Street, 
CINCINNATI, O 


Z 






(9) 
¢ 




















THE SPRINGFIELD EMERY WHEEL 60,, 


MANUFACTURERS OF 


FOUR of the BEST 


Formule of EMERY WHEELS and over 200 differ- 
ent varieties of Emery Wheel Machinery. All 
goods guaranteed satisfactory. 


Catalogue furnished upon application. 


The Springfield Emery Wheel Co., 


Bridgeport, Conn. 


Western Agency, 120 So. Clinton St., Chicago, Ill. 
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~JUVINALL’S 
Automatic Fuel Oil 
BURNER. 


REFERENCES: Shaw, Ken- 
dall & Co , Toledo, O.; San- 
dusky Paper Co., sandusky, 
O.: Springfield Street Ry., 
Springfield, O.; Rock Plast- 
er Co., Columbus, oO. 


em General Work,. Gen 

erating Steam, Burning 
Lime &c., wherever Crude 
Oil is used for fuel. Can be 
set to hold any desired 
pressure of steam, and 
needs no further attention. 
Strictly Automatic. 

For further particulars 
address, 


C. D. JUVINALL & CO., 
Upper Sandusky, Ohio 





Alphabetical List of Advertisers. 


The star (*) indicates that the adv. appears alter- 
nate weeks; the dagger (t) once a month; the 
double dagger ‘I) once in three weeks; the 
parallel (|) three times out of four. 


*Acme Safety Emery Wheel Co............0.002 scree. 
IEEE SUN aisvevenseosecejnesaccorvcesccccene 
Aitchison, Rob’t Perforated Metal Co.. 
Akron Tool a ith inscorciapetbinteddivaskane 
American Injector i siileiatenileiliaitisicicichid midcoasavessse 
Artificial Gas Engineering Co se 
Aultman Taylor Mfg. Co 
Babcock & Wilcox Co.......... 
Berger Bros............- 
*Berger Mfg. Co... wicdelsiiv 
Bickford Drill * Tool Co. 
Biedler, Frank R 
Bradley Fertilizer Co.... 
Brightman Stoker Co..... 
*Brownell & Co., The 
Bucyrus Steam Shovel & Dredge Co................... 22 | 




















ee eter eeaeaneeree Steet teseeeseseeseseeesoss 


Carter & Co., JAMES M...........sceccsecesseesnserenenensees 32 
I Ey BERTI COO. oan ccccresenceccccnssececoceseces 23 
“Chicago, Milwaukee & St. Paul Railway Co..... — 
*Cincinnati Milling Machine Co 
Cleveland & Buffalo Transit Co... 4 
Cleveland City Forge & Iron Co............ccccsseceeeee 
Cleveland Desk: Co...........00000+.0-000+.0.0000 on 


Cleveland Iron Mining Co. «» 20 
Cleveland Rolling Mill Co.......... oe 
Cleveland Stamping & T00! Co..........:ccseseeee 22 
Cleveland Twist Drill Co wn 32 
Cole, J. Wemdell.............srseeeeeees a 
Condit-Fuller Co........ wo a0 
RINE OE BERIIOEE 005 ceercosesonasncesoosvensicoesessocoucvoces — 
Correspondence School of Mechanics................. 20 
I IE Ciriacaincesss penctaycese icccecetasccsnabecnece 20 
Cummer & Son Co., The F. D............. 0... .ceceeseeees 19 
*Curtis Steel Roofimg Co.............ccccceccscsoerereneces _ 
Deming CO............00seeseessseeserserseesses sesnerenssnnsensenees 31 
Detroit Foundry seeeipenent RT eee 21 
Dixon. Jos. Crucible Co... seaspdbeeveseototosenptieteree 23 
Downerd & Son Co., The ponseeve 31 

*EKagle Lubricator Co . og 


Kclipse arg oi & + Engraving ¢ Cc 





Eller & Co., J. H . 21 
Fay & Egan Co., yA cecrecsscetesceccees evens secene sooweeess 27 
Fleharty, J 

*Foos Mfg. Co 

Fulton Steam Boiler Works & Foundry.............. 27 


ees: BAG TRE OO oocnins ance cccce.-.co0sssescoccecsnnins 
General Engineering Co. ..................-ssesressseeeeerss 
CR ee Se RE re re eee ere are 
Gordon Hollow Blast Grate Co 










Graves Elevator Co.. 7 spimvoubhivartence 
ME i ie vv cieds decors ubecwsvvecdpch ajivan <ebaplinks austere 

Baidemats Bc Co., NA oscevess00cccceccsscceccccscececesseocces 21 
Harrington & King Perforating Co........ ee 
Hartford Steam Boiler Insp, & Ins. Co............... 31 
Haven Co., The James L.............-..--sseseee ae 
MNS POET C0 once cneccnenanssierneeycccenscsresencnces 28 
tHigley Sawing & magees can Machine Co....... ..... — 
Hill, Clarke Co. ...... 28 
*Hodell, ee Le Ce 21 
Holton Iron eS oo eee .. 21 
BS BE CG, TROROE W......w crores nceciee coseccarccrcconsee a 
Industry Pile Works. .........000600000 02 .ccsecerssccsensessee JO 
SRM PREME CD onc cy es cis cic cee chet cescctccrcsoctecseess 29 


NE EE MO iisacieteiocs ven ote shntee nse tbnctyctoces san tenetots 
SNE SINNED. 6 ciccctnwapisisinne vooevesepetssostonabv yenees coo tessoren 
Jones & Co., B. M 
po BF: Serer 
Juvinall & Co., C. D ‘ 
OMI PRECHBTG, Cis. cp ccc ccvcccescaseses covopesceccocssscocceens 

Kilbourne & Jacobs Mfg. Co., The..................-+ 2 


*Lake Shore Iron Works..............0....0.scsesssesseees 
Lane & Bodley Co., The.... 
NS Be EO. OUT. We encsccenvenansensperesess caccouseapensee 








BPRIEE BOOED CO <cennrensncses <eese cnccnnececce coveseeesenseese® 
ITT cctndpvitdhscuchhsccundidh Getic occoccensawipeubecsiseos 
Magnolia Anti-Friction  gcaeen Co.. pm ENE 
McCormick Co., Th bcd pabibaasn cvenen soebeupe abuostnes’ 
*Merchant & Co... jepabeniies 22 
26 


Milton Mfg. Co sbeississius seid an iomerinn eaeibdiipiiaia apie 
BEUTGOCK, Jr., JAB....0ccccrsccccccsssccversovcerescccccscecsecoes 
National Photo-Engraving Co 
*Niles Iron & Steel Roofing Co.... 


Obermayer Co., The S.........0....:.ccceeseresecsesceseeoes 
RN, ROOT ORR Be CDi... isinccesesce vce cescceenes 
Otto Gas Engine Co.. ..... dappsieiates ; 
UI BEs A SOD ac actrmes uke songnnwenvacesconnnansesacvens & 


ahaa none cenchseneioneieimbaenersubenbees 
Dem berthy Tmsector Co... 5......00 cece scoces vesseeseseses 
Pemberton, Geo................<s++5 

Pollock, Wm. te ° decmen 





















Porter Iron Roofing & Corrugating Rae 
Prentiss Tool & Supply Co0....0.........cceccccesssseeseeeees 20 








I Oi theta arora cba isdn cL on eoubahdeaadeuoacean nie 

i Se See 

Rau Manufacturing Co......... 

Ravenna Boiler Works............. 

i ES | Rees 

Rippel & King... 

ee a 

Roberts Foundry Co., F. E.............ccccsseeees ne 

Ry BRAS RR ETE RB BEN 2 

Sackman, F.A I Ne 
SS RR eS eit 19 

{Sharon Fire Brick Works... ae 

Shepard, H. L., — - 33 

Skinner Engine Co.. = 

RN sent chock racks avbencdpsoovesiiabbesigaiindwiiaaene I 
Spemce & BOM, L,.....000000ssescescecce es 2 
eat ne OG 4 RRA SCE 28 
Springfiel Emery Wheel Co............ od aeemencsonte 25 

| Stirling Co... Lcedingindal oat aw OS 

|Stowe Fuller & Co... ore 
| Sturtevant B. F. Co.. “e 
Superior Machine a. nok, ae 
PRE UNE ON Nic aoc cen see ves ansone senses ons 21 


| Taylor & Boggis Foundry Co.. 
| Tod, Wm. & Co.. > 
| Toledo Machine & Tool Co... eapananoeeti 
Totten & Hogg Iron and Steel Co.. 





DE SN Tech cicnskbacsasectocnuniecevan 


| Union Electrotype teense 
Union Mining Co.. ext 
United States Heater Co....... 
Upson Nut Co... hears a: 
Van Duzen Gas Segine Co... since 
IN IE rdinttinnsimeagguscsbocesuectudshnosoen cbeses 
Weber Gas & Gasoline Engine Co.. 
Wells Engine Co...... 
Weston Engine Co... 







Whitman & Barnes Mf. Ti anicehini ie . 8 
PO NIIE COD cncecvassccsccccscceveesonces ee 
SSN yg IRE, Sian ee oo 21 
PF EREES MONON 5 cceiiicainieg vbordaheupn Sobennswbassaceesesnacse — 
Worthington, Henry RB.........0.:..cccccosscesssessessoneees 19 





JEFFREY 


Chain 


Belting 


MALLEABLE, STEEL, 
WROUGHT AND SPECIAL 
CHAINS. 





For 


ELEVATING AND CONVEYING MACHINERY 
Send for 1893 catalogue and 


REDUCED PRIGE LIST. 


THE JEFFREY MFG CO., 


143 E. First Ave., Columbus, O. 
Chicago Branch, 48 So. Canal St. 
New York Branch, 163 Washington St. 





SUBSCRIBE FOR 


THE IRON TRADE REVIEW, 


$3.00 Per Year. 
MACHINE BOLTS. 


Hot Pressed Nuts, Wrought Iron 
WASHERS 








Highest Stand- 
ard of Excel- 
lence. 







Send for Prices. 


IRON AND STEEL MARKETS. 





IRON ORE. 
[On Lake Erie docks.] 

Low Phosphorus Bessemer...................+ $4.65@$o.00 
No. 1 Specular, Bessemer............00+se00000 4.50@ 0.00 
No. 1 Bessemer hematite......... sees 3:75@ 4.00 
Hematites No. 1 non-Bessemer.. seve 3,.00@ 3.65 
No 1. Specular, non-Bessemer............... 3-50@ 4.00 

PIC IRON. 

CLEVELAND (f. o. b. cars): 

IN scans secevkes sess Gobenidtbdnnede chants sobees $13 20@$12 40 
No. 1 Strong Foundry... «+ 13 75@ 14 00 





No. 2 Strong Foundry 12 75@ 1300 


No. 1 Grey Forge, red short............ 11 75@ 1200 
No. 2 Gray Forge, neutral............... Ir 50@ 11 75 
NO. t AMETICAN SCOTCH.......0.sceecseersereee 


No. 2 American Scotch.................cc008 
Lake Superior Charcoal 


PITTSBURGH (reported by A. H. Childs): 













Bc II tens napcopnvectlapmnbaneionhsaeee $13 50@$13 75 
No. 2 Foundry....... neccbecen 12 50@ 1275 
Grey Forge. ......0+..0. «+ IL 75@ 12 25 
White and Mottled..................cccesseseee IT 50@ 11 60 
Warm Blast Charcoal...............0. . 18 00@ 21 00 
Cold Blast Charcoal] ............ssesesses +» 23 00@ 27 00 
BOOBCMHIET....crcccconsscerce seccees cocessvssecscccoss 13 20@ 13 40 
CHICAGO (reported by our representative:) 
Lake Superior Charcoal.............sesese++ $16 25@$16 75 
Local Coke Foundry No, 1......s00c.ccessees 13 75@ 14 25 
Local Coke Foundry No. 2..... «. 13 00@ 13 25 
Local Coke Foundry No. 3 » 12 75@ 13 00 
Local Scotch Foundry No. 1............+++ 14 00@ 15 00 
Local Scotch Foundry No. 2... seve 13 50@ 14 00 
Local Scotch Foundry NO. 3..csccvsseeeres 13 00@ 13 50 
SR SIE BOO, Evncccosccsccnnscsveccesteces 14 10@ 14 35 
Southern Coke No. 2........-ssesesseeeesoesenes 12 60@ 1285 
Southern Coke No. 3 eves 12 10@ 12 35 
Southern No. 1 SOft.......0.......cccscseeveeeeee 12 60@ 12 85 
Southern No. 2 Soft..............cssceeessereeeee 12 10@ 12 60 
Southern Silveries No. 1..........csss0sscsee 14 50 
Southern Silveries No. 2............s:eseeeee 14 00 
OIO BIVETICS INO, Ecce: scccressoccccctens econ 16 50@ 17 00 
Ohio Silveries No. 2..... . 1625@ 1675 


Ohio Strong Softeners No. . 16 50@ 1700 





Ohio Strong Softeners No. 2................ I§ 50@ 16 00 
Tennessee Charcoal..........ccccsseseeecesseeee 16 00@ 16 50 
Alabama Car Wheel.. seseceeeceeveesse+. OO 0O@ 18 85 
CINCINNATI (reported oy Rogers, Brown & Co.): 

Southern Coke No. 1, Foundry............ $12 75@$13 25 
Southern Coke No. 2 and No. 1 Soft... 11 50@ 1200 
Hanging Rock Coke, NO 1.........+...++0+ 15 00@ 15 50 
Hanging Rock Charcoal No. 1, Fdy..... 18 50@ 19 50 
Tennessee Charcoal NO  1........ccccsceeees 15 50@ 16 00 
Jackson County Stone Coal No 1......... 15 50@ 16 00 
Southern Coke, Grey Forge.............00+ 10 50@ 11 oc 

wee ...» 10 25@ 10 50 
Standard Alabama Car Wheel eine -«+ 1800@ 19 00 
Tennessee és 17 00@ 17 50 
Lake Superior ie , Dapeabanaonabs 17 50@ 18 00 


BUFFALO (reported by Rogers, Brown & Co.) 
Mahoning and Shenango Valley, 

strong, No. 1 Found ry...........0....+ $14 00 
Mahoning and Shenango 

strong, No. 2 Found ry..............csce00 
IE RID. Bviccccstans-snsowvcsscegensss 
Ohio Softener No. 2..............ce0000 : 
Jackson Co. Silvery, No. 
Jackson Co. Silvery No. 2 
Lake Superior Charcoal.. 
Tennessee Charcoai........... 
Southern Softener No. 1 





LOUISVILLE (reported = Hall Bros. & Co.): 
Southern Coke No. 1.. ...cccsee.s+0 .. $13 0OO@$13 25 
Southern Coke No. 2.. eccnovtetncsesenten U0 OUD ED OO 
Southern Coke No. 3. peiaidiendssikk s6eona onnithdie’ II 25@ 11 50 












Southern Charcoal No. 1 15 50@ 16 00 
Southern Charcoal No. 2.. +. I5 00@ 15 50 
Missouri Charcoal No. 1. . 17 00@ 17 50 
Missouri Charcoal No. 2 16 50@ 17 00 
Neutral Coke 10 75@ 1100 
Mottled... oss conccotete 50-9000 30-75 
Southern “(standard brands) seteanuibnvenes 17 50@ 1850 
Southern (other brands)..... ............. 16 50@ 17 00 
RAE BENG: nonisingavcnsoctetscicicsnestsccons 18 00@ 18 50 


DETROIT (reported by F. B. Stevens, 74 Griswold 
Southern Coke No.1 Foundry............ $14 10@$14 35 
Southern Coke No. 2 Foundry 12 85@ 13 10 
Southern Coke No. 3 Foundry 12 10@ 12 35 
Southern Coke No. 1 Foundry soft...... 12 85@ 13 10 
Southern Coke No. 2 Foundry soft...... 12 10@ 12 35 








MILTON MFG. CO., Milton, Pa. 





Southern Grey Forge. .............ccscesssees 11 85@ 12 10 
i ecuies hone 15 00@ 15 25 
Lake Superior Charcoal No. 1............. 17 00 
Lake Superior Charcoal No. 2............. 16 00 
LOUISVILLE (reported by Geo. H. Hull & Co.) 
Southern Coke No. 1 Foundry............ $12 75@$13 25 
Southern Coke No, 2 Foundry............ II 50@ 1200 
Southern Coke No. 3 Foundry............ II 00o@ 11 25 
Grey FOTZe......sssececerrscossessesssscccesseees 10 50@ 10 75 
Spathite... ses II 50@ 12 50 
Southern Charcoal 3 ‘No. 1 1 Foundry. soe 15 00@ 16 00 
Car Wheel... ebace voccce 27. 0G@ 27-75 
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SUPERIOR MACHINE, 


COMPANY, 


106 CANAL ST., CLEVELAND, 0. 


MANUFACTURERS OF 


Automatic Gear Cutters, 
Duplex Milling Machines, 
Motor Gears, 


JOBBING and GEAR CUTTING of 
all kinds done with accuracy and 
dispatch, 








J. A. FAY & EGAN a 


251 to 271 W. Front iu ~— OHIO. 


OWNERS AND OPERATORS OF 


J. A. FAY & CO. THE EGAN CO. 


1835 “CUESTABLISHED 8 1873 


Originators and Constructors of 


WOOD-WORKING MACHINERY. 


MEDALS FOR SUPERIORITY OVER ALL 
COMPETITORS. 





BAND SAWS—TWELVE STYLES. 


360 awarded us by the various expositions in this 
country and abroad. 





**GRAND PRIX” by the Universal Exposition, Paris, 1889. 


Decoration of the “Legion of Honor”’ 
French Government. 


conferred by the 


2 












BEINGIN THE BOILER ® “sera, | 
Manine STATIONARY TUBULAR Borers ExccusiveLy, Be i 


. 
‘ 
e. 


yt ¢ ed nag WDOILER AND Housh ee 


RACES HOLE. 
France Se ES OR PSE ew 


pho FOR LESS MONEY ‘‘stvie onrs. 


WE FURNISH NEATER LITHOGRAPHS AND DETAIL ILLUSTRATIONS OF 


THIS™SOIL-ER THAN ANY FIRM IN THE UNITED STATES 
FULTON STEAM BSILER WORKS FOUNDRY. ee, Inp. 


THE STURTEVANT 


BLOWERS AND EXHAUSTING — 


(Known as the Monogram Pattern.) 














TRADE REVIEW. 


Flat Bar. 

256 Cog Dry 96 GO 2 SC rieccccecccsnesesctcnccccecesnaconess 1 65 

Te he. Raa 1 70 

1TH tO 6 dy 1H% tO 2 IMCH........cccrccccccccseccsssesecoeseees 1 85 

1% & 1% by H to 94 MCHA... ccceccsssccscseceserecees I 70 
2 Re T9G DG FE 20 Fe SC ianinn ccs csccscndissicreceicrssoaince I 75 

%, H, HB, DY H to H% iMcH... ccc cccccecccsssccesececseccece 1 85 

Round and Square, 

5 OO NOE SR iitacssaienccrsrcstniuisinetesocdicinseoctns 

DOU BIG BE oaccs tatedsccsscecccvevsehoes 

2% to 3% inch 

SE DE 6 TI nia ccoccscadiphithinonsticninuiicsredehdescs bee 

Ge OR BF Bsa s occas stegestipectinsicdudiguedicesenie duns 

1M DS Cain ccvscssovicnpenbiineessickdligupiiaticasiccedlbia’ 








For Blowing Boiler Fires and 
Exhausting Dust. 


The Sturtevant System of Heating and Ventilating 
MANUFACTURING ESTABLISHMENTS. 





PORTABLE FORGES. 
HE STURTEVANT CO., Boston, Mass. 


BRANCHES : 
91 Liberty St. NEW YORK. 16S, Canal St., CHICAGO. 15 .N. Third St., PHILADELPHIA. | 


Half Oval and Half Round. 
9G OU 6 SION i iniccsideosscocibanstandssccstintoeaicioiglesssccn’ 2 20 
I BINOR Es aicsseses caeiiehahinpedcadich aie stdaealadivkcsd child 2 00 
PE A INEM. nc sho nbustaondiuberegnsnssasalaeiepseccrchovéeuna 2 25 
Sisiks babies Sriuecoocsausoecasen needs tltbpidiuidsedlasaanibssssouicoli 2 40 
PEE Gt vsads scodcadotcheobnggaalibashscnkebadileh ms vammimiasdicsietets 3 50 
Heavy Band. 
1% to 6 by Y& and 5-16 inch...........cccccscccsceceseseeees I 75 
1 to 1% by Y% and 5-16 inch... ..ccececceccccsceseeseeee 1 80 
Hto % by YB and 5-16 inch..............ccecscecsceseceeees I 90 
% to % by Y& and §-16 imho... cee eeeeeeeeeee 215 
Hoops 
SAE Sg, DOOR 89: BOLE Ws nes ccnicsanenececaasnecsatibans 2 40 
1\% to2, Nos. 16 to 8 bésncnvicons suceusuiibiabsssdenibceiuivese 2 45 
EM 20:2, NOs DO accanisniorpriessasacain cesta sicciiieoes 2 50 
TE EO DRG BN soa dessisdcivniscaubecaeckameiacieoee ces 2 50 
oe a Sr ee aS 2 60 
SIR MEBs BUS DR c Gc sce sptecdlibnbinesdagnccionnsddnssrerdtholinak 2 70 
15-16, I and S56, PROM: BBO Wisisesic cecssa ca 2 45 
15-16, 1 ANd 1%, NOS. 16 tO 18....ccccecccceeceoeccoocses,., 2 50 
15-16, rand 1%, Nos, 19 and 20.......................... 2 60 
FSS BOOM Ry NOY MBcidsce sks ccccsncetndeceveti ee 2 70 
SMM DOING SIG TINO. Dic ciiscs cnvsss ccapiddidees icesccz eis 2 80 
Fe Re SO OO BE os sscsscxequesceusscicctilnpiidedisascdasien aol 60 
%, Nos. 16 to 18.... .2 70 
%. Nos. 19 and 20 .2 80 
ee SS -2 90 
Pilg ROU Siicencdhaiiacajpocessiacconsd- datas alii oo 
COTO, SOs 1S BiB iisccaresivlitatraksicesdedecineien — % 
BO-1G, TNOM. 1G GW. 0G..0.., cdedesnascthahbnipinstbasetnladls «vcceed 2 80 
SO-16, NOR, 29 BME Bis. risccpcsivelientiles docGhidsoe cases 2 90 
EHTS. TUG Bi iisssictdcesscescciagsiacsctuehiletuiedenseacsectoevesces 3 00 
E3*1G, INO. BB. csnrcninsroccess ouds Gohsepndnsddateliidistnspsaninerceds 3 10 
OE 9 BOOU BE COI cdiline saanestbanincbsonidonbanake tba ti tte ssa dge is 2 80 
Mey PUOD< BE OO Bo ysacssin. annadibatinataninuadelenscdieussanicteetss 2 95 
5 PRD. BE) HN DR sinsn se cncntuneateasbad, Bosciseined, saeacs 00 
Why, ING BE nariasdgdblininbi sods sunbebectbiedssblinls <sccessenesex 10 
OE aL Waisman bain eadtieid costs teddies aces, 5 aid 25 
11-16, Nos. 13 to I5... 05 


F REED, TWO. Ste cscssorsseses 
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St. Louis (reported by Rogers, Brown & Mea- 































cham) : 

Southern Coke No 1t.... He $13 3 25@$13 75 
Southern Coke No. 2..... --» 12 00@ 12 50 
Southern Coke No. 3. « 11 50@ 11 75 
Southern Grey Forge.......... wee 11 25@ 11 50 
Southern Charcoal No. 1.........s00+00. 15 50@ 1600 
Missouri Charcoal No. 1........seceeeseseeees 14 00@ 14 50 
Ohio SoftemerS. .... ......ceceesesrsescessseceee 16 50@ 17 00 
Lake Superior. .ecss.cocscese siksscscccescsessonss 17 50@ 18 00 
SO ther M voce acereviccerecnaseséscessversevecsoscciions 18 25@ 1850 
Connellsville Coke, St. Louis............. 5 65 


OLD RAILS AND SCRAP METAL. 
{ Prices paid by mills.] 
Gross Tons 
CON SE e CMAN icc sicceqaais vesedataatnescaedho ines oseencete ne 50 
Old steel rails.. 350 


NET rons 
No. 1 R. R. wrought scrap 
No. 1 wrought scrap........ 
No. 1 Machine cast scrap. 





RI NG GES TET ie 19 00 
Baseh CUR isis citi caiestsd cvctnncdnvavisessocvscsstere II 00 
Wrought turnings (free from cast)................ 9 00 
Set  areiai tits Gattis racic iets dnnsensenceenss 6 75 
Uncut wrought iron boilers...................cccse00 7 00 
Seeet DOMTSe PORN as ve ctaiels is cc cesnssicccessesssccacecee 10 00 
OIE I aicachiccenadn nly ss cccadln beseaiescicktnchanedsinne 5 09 
Pipes amd flues (ClEAat).........c0c.cccrsrccscencsersseeee 9 00 
RE OB ii pitagtptinsss ngitnssinintasiciins stasis 5 
Hoop and band iron 

i. 

Wrought drillings. 

EE SO siiceki ccenccenicincndstentncectpeinsbbetianiens 





STRUCTURAL MATERIAL. 


Beams and Channels ssi 0. b. mill)....... 1.65¢@1.75¢ 
Angles... secbsbasticliohiel «1.55C@1.65¢ 
Tees... ai .90C@2.00c 
Universai Plate +1 65C 
Sheared Plates. 1.75¢ 





MERCHANT IRON AND STEEL. 





% to 1% inch 
% to ¥% inch.. 

















11-16, Nos 16 to 18... 
11-16, Nos. 19 and 22 


Rip Rt, BVO A, <cinaapeteeeindibbenaciieliiea caste 
%, Nos. 13 to iS sedalisinibtepthedabbiesuConmadatebad eonaduis 
%, Nos. 16 to1 





Se, Mam, shill Piscine oon cdibugin ae Se 
L Fiip PU Anavini ssitehcetdnsedennnesdibcsiveljaewbiedinens snuksio dens 3 40 
Woy INO, BB.s.-sceuiiiigeshisivangadhion oss pebevtnctbeedbpabeibdes ie 3 50 
5 OO DE cccivenuscnoneneevegedgipanrsaiteesthahodiaepesadeaibadaeic: 3 é 
Light Band. 








I $by to 3-16 inch.......... sonaseveveeseoosabooeoeses I 
1 Ps SE. RIVE F9-sesnvacstsosversoinneincennnesedll s 
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illing Machine Co. 


EXHIBIT AT 


- Machinery Hall, World's Fair, - 


COLUMN K 39. 





Brainard M 


Plain and Universal Milling Machines, 





Automatic Gear Cutting Machines, 





Special Cam Cutting Machines. 








WORKS AT HYDE PARK. MASS. 3 | 
CHICAGO OFFICE, 14 S. Canal St. | 
BOSTON OFFICE, 156 Oliver St. | 


RAU MFG. CO., 








MANUFACTURERS OF 


Copper, Brass 
and Tin Oilers, 


Of all Descriptions, also 





Torches, - - 


Lanterns, Etc. 


128 Michigan St., CHICAGO, ILL. 


SPICER SHEET METAL ilar knell 


Platform, 90” long, 273/” 
wide; made of best seasoned 
hickury, with slat 
top. Weight, 350 
pounds. For par- 
ticulars address 
SPICER MANUFACTURING CO., 

New Philadelphia, O. 


















Capacity, 
2% tons. 


Especially ‘aaipted for Tin Plate, 
Sheet Lead, Sheet Iron and Steel. 











on Dae, 


Gtump before a blast. | Fragments after a blast. 


STRONGEST and SAFEST EXPLOSIVE 





Hnown to the Arts. 
POWDER, FUSE, CAPS, 
Electric Mining ‘Goods, 
ae eraes. ensiens: -y*- ¢—y- 


ANNIHILATOR, ‘sRouLES POWDER CUMPANY Sate 


These machines can be seen in operation. | 
Tank, v inch and heavier 
“ “ 


| go to 96 in. wide 
pe bk: By Re ee I c. 


1 to 1% by % to 3-16 inch...........cceeees 
1 to 1% by Nos. 11 and 12.................. 
5, — 13-16 py ¥ to 3-16 inch 
d 13-16 by Nos. 11 and 12 
Hi and 11-16 by % to 3-16 inch.. 
| 4 and 11-16 by Nos. 11 and 12.. 
— 9-16 by % to 3-16 inch.. 
ie 16 by Nos. 11 ele 12.. 
|% oy to 3-16 inch... sed 
Yy by 





M as BO Bilas a) ccscdedbicenck font sossoccacosenseceeees 
Wagon Box Iron. 

% inch, beveled edge, by Nos. gS + Se 2 20 
| % ich, 13 and 14...........2 30 
1% inch, 4s " dion er! i *: i : ee 2 35 
| % inch as ti kcledene ee 2 55 





Iron Boiler Pilates. 


C No.1, 

CH No. I, is r 
ICH Flange, 4 cis 
Extra Flange 
Solid Fire Box oa 


Steel Boiler Plates—1-4 in. and Heavier. 





Stevine Flange ‘ 
Fire BOX......scsscccessercssesscssenseonensscsssensasosnsenseseoees 





RO D0 SOE B,C iiciscccccscenvcesnspscevesoncecs 1c. = 
Bg BO WO 1M. WAG cecsecccrsciccccecsesecivestesownngcess specia 


American Cast Tool Steel. 
ROUND, SQUARE AND OCTAGON. cts. Ibs. 


1 to 2in, inclusive pnccseccnsccgbebanenieooseadsassbesheneunespa 08 
EEL." wcnncssecndgutendbcguceiianbiess ontemandied 08% 
7-16 tO FE ANA 2H tO 3 iN.........creccressesvesscersvseoesers 09 
I Nc. a... ss sadocecns sumactubgcorecapestaeoscbaprebecenl c 
% to 11-16 and 4%.... 
NEP ER livak a iciinsycssn copovabrrsvegrecsenaveteeltpecciesteakdbae’ 
¥% to 9-32 and 6% to 7i Ei auecdseasessceibdsebecanmgasinrenes 
ROUEN MUN -sbcsnssah ccnddcstaunsdsepacctt ei verssdipsbabasmensssseceascee 13 





cts. Ibs. 
2 to ¢-16 in. wide by 2 to 3% thick...........ccccsseccesseees 8 
Bessemer and O. H. Steel. 


Machinery 
Ti 





MINN leat LC sL sl nc sepalignsookoviFéseenevounsocacsdsesbabend 5 


obson’ a OLE cs co cassuennsoewneeiaueseaueons 15%c 
NG eb apdstainiseneanecemdetsedenavumineoneses 35¢ 
Burden Boiler Rivets. 
¥%, %, 11-16 and X% inches diameter................+++ 4 00 
Bridge %, %, 11-16 and ¥% inch diam................. 4 00 


MACHINERY SUPPLY MARKET. 

















Je We WILLARD, Mauagere, 





Anvils. 
American ; 
WE ngpdresirscciciasdhittecetcinrs tggistvevbimorencssigl 
Bellows. 

P ‘ SRS See ae eerae: dis 40 
Blacksmiths { Piock eee dis por Sn 
I oie ssis snes set iciicabsatiaceccceseosiued dis 40@40&10 
ails cabs ccaaves tetectanns inealeh fayenbeneiicetoons dis 40&10@so 

Belting. 
Boston Belting Co.’ SI. vicseneepissavexcesiies dis 70 
es ee dis 60&5 
“ix ” Qi Ar hE dis 55 
Cleveland Rubber Co. extra standard...... dis 60&10 
Hoyt’s Short Lapa... .sscscesseessseesssesessesesseensees dis 45 
Shultz Raw Hide Leather Belting, single......dis 40 
Munson’s Short Lap Single Leather.............. dis 45 
Munson’s Short Lap Double and Light 
a i oc sei ahtiadeipage sovinones praresenaeli dis 50 
Shultz Raw Hide Leather Belting, Double 
IEE, SII sacs, scrveonceveec Gckebubebonesenedusbed dis 40 
NE CRIN. caincsnsnsgscosesooseces dis 50&10 
Alexander Brothers’ pure oak tanned............ dis 45 
Blowers and Exhausters. 
og I ee ee is 
BN TION SD ccsccnocvccesscsscscesccsseee i 
IED uch Aighaiknn babbseupaliaitinnssckesoboopoevanseisiuentweked i 
Chucks. 
Cushman’ 8 4 Jaw Independent..................ce0eee dis 45 
SRE SS SSA dis 40 
Geared Scroll dis 30 
Wescott’ s Scroll Combination..................... dis 33% 
Independent .........seecseseesreresersenes dis 40 
vy TACHS GEE DFAT .......crccsorescsectesed dis 30 
Me iacscccscsecescctnssipetessarsacesed dis 40 
“ MAING Setriacctcocconssccsspeooesioveces’ dis 45 
Whiton’s Independent...............csccscsssereesereees dis 45 
National Combination. .............cssccssccesssseveseeses dis 40 
Sweetland gh ing 1S RSS reo dis 40 
MITE RERUN Dink codksssuutissebinareuse ssovcseviieesenarkeutiiee dis 20 
Morse in nieaenienapeenalante dis 15 
Skinner’s Combination Lathe. dis 40&10 
“ Independent Lathe. dis oo~ 
= Universal Lathe.... 
“ SSRN SRO eerrrrre is a4 
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(PRINCIPAL) 
Baltimore Offices, 
Moore Building, 

S. E. Cor. Baltimore and Hanover Sts. 


(BRANCH) 
New York Offices 
Welles Building, 
18 Broadway. 


MINING, MINERAL AND TIMBER LANDS 


Municipal Bonds, 


Farm and City Mortgages, 


Short Time Paper. 


EXAMINATIONS AND REPO'TS MADE. 


Large Tracts of Florida 
Phosphate and 
Hammock Lands. 


8@ Correspondence Solicited. 











fren Legs, Detachable Lever. 


Run Lightest, Make Stron 
ALL DESIRABLE STYLES AND SIZES. 
Sold by ay eg hy - Pa semen Dealers everywhere. 


est Blast & Last Longest. 


talogue of these and 


Hand & Power Blower, Blacksmith Drill Presses, &c. 
THE FOOS MFC.CO.SPRINCFIELD,OH 10. 





THE GRIFFIN MILL 













A perfect pulverizer of all refractory sub- 
stances by either the wet or dry process. It 
works better and at less expense than any 
other Mill, and is conceded to be the only 
perfect pulverizing Mill manufactured. 

For free illustrated pumphlet address 


BRADLEY FERTILIZER C0. 92 State 


St., Boston. 








OFFICE % WORKS 
A LEAL! } 





LORD’S BOILER COMPOUND 





is endorsed by the leading authorities throughout the world, adopted by the United States and 
Foreign Governments, is favorably mentioned in our standard treatises, relating to the use of steam, 
and is very highly recommended in more than thirty of these different ‘works, costing from $1 to $10 
per copy, and to prove this statement I will send one of these valuable books by mail, free of charge, 
with an order for the compound. For full information address 


GEO. W. LORD, 316 Union Street, Philadelphia, Pa. 
Or, THE EAGLE REFINING CO., Cleveland, 0. 





Factory, 75 & 77 Central Way. 



















IRONCLADPAINT CO. tron ciad Paint co. 


Sec. & Treas., No.3 Case Build’g, 
CLEVELAND, OHIO. 


And get the genuine article, and 
save liability of suit for using an 
article made in violation of the pat- 
ents issued to Wm. Green, and now 
owned by this Company. 


IRON CLAD PAINT is the 
most durable, most 
fire-proof and Cheapest 

£ Paint made. 


~~ FURNISHED both Dry and 

Ground in Oil 

USED BY NEARLY ALL THE 
RAILROADS, 
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Cutters and Reamers. 


CROW OIIIE « ccreicsvserorrerssenevsctecenversosenvescntcosced dis 10@15 
PORE Ee WARGO civiccsctciccciiestibatnincnitctidens dis 10@15 
DEES, cccviin cosevciniviinteversveiieninniqenininaseseiied dis 10@15 
DG iicicisccngencns svetneititendiinnentsabtdhasinttoeesivitdevwies dis 15 
Brown & Sharpe, Milling Cutters.................. dis 15 
GORE CT isicceseisececseceesed dis 15 

Crowbars. 





time CRO 0 sv csesszstacccinnsiiodincs ; 8 3he 

Fetied,. C6OE) MORNE isiaciccnstiotbinsvescccesiinsbimmacss Blb 3 
Drill and Drill Sockets. 

EG Tae asic nssnnysvougatedavistintecanpiataces senets dis 50&10 


Morse Taper and Straight Shank to 114”..dis so&10 
Morse Taper and Straight Shank Larger 








WI IE Spa jaccanadsadectaicebbsepaceuuseiaceulidatmienuccceesl dis 25 
BE, NOR ve siccsctginasevscsonvscacsuascccabentenpenuenessd dis 25 
Standard Twist Drills Kiseonscomnaseishonassdesed dis Ss@ss&e 
Copeman" aiesestaendateabeamenerd dis 55@55&5 

Emery. 
No. 4 to No. 54 to Flour, C. F 
150 gr F, FF. 
s ¢ 2%c 
5%c 2%c 
Siac 3 ¢ 
6%ec sc 
10 cans less than 10.10 ¢ Io ¢ 7%Cc 
Emery Cloth and Paper. 
Barder, Adamson & CO.......,....0seseessee0 dis 50@s50&5 
BE, BE, BOTtOGer....00020ccsccccccvescccsescccceecceees dis 50@50&5 
Detroit 
Norton’s 
COO an chic tvesiensnintcistdcabiccetitactbbacisetsieabedd 
Sterling 
Celluloid 
Northampton 
stal 
Vitrified 
Vulcanit 
Hamden 
COR is seiescssnccscomns'stennvaceabeness 
Files. 
hives saneresavenncevinincuiensiseel dis 60& 10@60& 10& 10 
Nicholson pesbacadetunbosativanesesnbeashi dis 60& 10@60&10& 10 
Shae cesevsdecentoovecnsansetopameesttidanttens ginbid dis 25 
Kearney & Foot.............ss0000 dis 60&10@60&10& 10 
Black Diamond..............000000+ dis 60&10@60& 10& 10 
SD itcnnccnvinativiniaiaswaddintoss dis 608&10@60& 10& 10 
POTION Bass occvccingecieaboscdegideuchacsticteehodtedell dis 65@70 
WOOP vs cracvicisvccsencecosacsttcessteudececcoussnaseessennied 18 70 
I W citietsenscutivenresnocsivnsgccanineeccstucupssenentnphactned dis 25 
ia thvchvantcnsdecennistosbjaniapumnedieinnciieadaaiiise’ dis 30 
Reynolds Bros.’ Hand Cut............ccccscceeseeceeees dis 50 
Industry File Works, Hand Cut..................... dis 50 
Hammers. 
BP. De Wags ica cevnses ss vahcewvedvensevsni cosbondsocesauhseostuaceste dis 40 
Atha new list, Jan. 15, 1887..........scccccecssscsececees dis 50 
Heavy hammers and sledges under - isbepeentesa I5¢ 
over 5 Sectcbare Re 
Jack Screws. 
ReRiahe GEE Ci Ti isan s si Cotescicchcoctnc css ccentiiad dis 75 


Nuts and Washers. 
Size of bolt inches XY _ % % K% KX%1 


ene S 114 3 * 4 5 
Washers.............00 4% 4% ou 


9 
In lots less than 100 the, 8 fp ada ye -» 1 boxes 
add tc to list. 
Nails (wire). 















ae NUIT TO, SI nceies conn niihinsceceendbeecenlideeciidees dis 75 
Standard Penny Nails, @ keg card rate 
PR a ciccesosacicel 
Less than car lots.. :7 % 
Oilers. 
UE UNE EIN oo nici cancchepehdbaiohsaniatakebdtiadccss. acad dis 60 
BI ORG COO aiicstatasictiecsecccodidnticcsacqnceeusd dig 50 
Malleable (Hammer’s), No. 1, $3.60; No. 2, 
$4.00; No. 3, $4.40 @ doz.............0.000. i 
Packing, Steam. 


Boston Belting Co............ 
American Packing Hemp.. 
Russia 

Italian 2 
Plumbago Piston........ 
Peerless. ....000<.s000s0¢ 
Morrison’s “.. 
Square Flax “ ..... 
Sheet Rubber............... 






. 
Rainbow pestbtipeudiian ' Lens thom ail Rafic, ‘<eD 
MCT pee GamRee .... viissecschoses\suvsccboscdbmbedsipaeed ® bb 75 
Picks 
Railroads, 9G BD iii cs cccosacenichessahivciiians $12 dis 60 
eT Dias sen icine badocbensene saan ee $13 dis 60 
Pulleys. 
Iron Pulleys, Walker List...............ccccccsseseees dis 40” 
ee an ek ig NE ERD ARIES SSAC dis 50 
SepRht WE Giana inc sinscasicneccceccouctucel dis 50@55 
Rivets. 


Iron, Thousand, list November 17......dis 508 10@6o 
Iron, Ordinary, ‘Cooper’ 8 Block and Carriage 





list November TP nsausantivbctepinasiansis sieves = 50& 10) 
OG as crcececebssunchadieeadnhesnsbibehvarscccectd dis 50@ 
Saws. 
Disston’ i a SN Ee CID ARDC TO Der dis 40&10 
NIL A4c. ccssdlicsde dcanihbiodaphdacedecudesoMere is 25 
3 Se siicinsh cssnadininny Senidadeyceieel css eisitias Net 
Hack DRGF  ee cresintSenhithcovenesivessanascovsucteleicatt dis 20 
UII ee a De CE ee eR et dis 20 
- S +’ Nellie sthadehcdisedsiceicicssuceséhatieiadel is 20 
Saw Swages Diston’s..............:..cccccccsssceenseessce dis 30 
Atkins’ CAPGMAME BOI aces nei esiesscecspdesecctind dis 40845 
Mill, oe and Drag Saws........dis 40&10 
ei "* CELA e Rm dis 40&10 
as Silver Steel Diamond Cross-cut 
Naa svcmnncicensichsccke. crasbobinindanis joc per ft 
*) DeRREr CrOOS CEB cccceccessccecvnccees = a 
as SUN Se candies it cescadiebhes i 
“Tuttle Tooth Cross-cuis............ 7 pom i“ 
fF  ODE-MAN CLOBHCULB rrrrreesverrermene BRC! 

















































h-cidpweerpceesaiey teen ce teen Ene SORES ata 
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No. 1 Handles moot T pai 7 aone 
Roncialor Ge: Tool ad 

EE HUOTE OG ecctsnntnaxdcrecriasiteseacconss j 
Perfection “ $15 he Bt 
Detroit Saw Works, a anteaneae dis 50 

_ EERE RPS dis 25 
* ” ” Malay SE aE dis 45 
Taps. 

Cards, Hand and Nut to 2 im........4......... dis 50 
eaten ta ino he eee eee ot CO dis 50 
Morse = el, 24 Sihesesigeseecticid dis 50 
Pratt & ny, “« new list.....dis 10 
BEBCHIme Screw TAPS. ...5......ccccccsceceesecesescoeccores is 55 
Pipe Ta 
Stay Bolt 
Stove Bolt Nl isudinaioaiansbldbbssnsese. sn cvrertcnazayeed Aa is 55 
Pulley Taps. 
Solid Box 
Parker’s 
Prentiss. 
Stephen’s \ 
Barrett’s 
Miller’s Falls..... ome AND ALL OTHER PURPOSES 
SERRE SESS ERE Sd dis 15@20 
Howard 


DD ciccttigusndsess, oxtconas Radedeck tenes Suninaaieanmnripanacined dis 30 


Coppe 

Bright and annealed, Nos. o@18 basen dis 70&10@75 
Nos. 19@26......dis 75@75& 5 

. g ed 27 436 pected pm 75&10& 5 

Coppered Nos. o to 18, market list...... is 708 5 

Galvanized Nos. o to 18 4d ae 

Tinned market Nos. o to arse 





SR 

Tinned Broom Wire.............. dis 70&5@70&10 

annealed Fence, Nos. 8 and 9............sscsceseceeeee dis 75 

Annealed Grape, NOS. 10 tO I4........c...csceeesseees dis 75 

Stub’s Steel Wire regular..............-... 95c @ Ib dis 30 
Wrenches. 


EE ES oe IT OE TO i 
OS SESE SANTEE i 
IE ihc Sincsnevigsoiasunevansonepenoncosngil i 
OS i 
Bemis & Call’s Combination. 
Donohue’s Engineers............ 





Lamson & Sessions Engineers..................+000++ dis 60 
Billings & Spencer’s Drop Forged... seseeeeGiS 25 
RRR st SI ae eee ome ree dis 25 
Alligator _ a 








Bolt and Nut Works. 





“2400, Iola NO1S* or 





STEEL, IRON, COPPER, ZINC, BRASS, TIN, 


And all Other Metals Perforated as Required for 


GRAIN CLEANING AND MINING MACHINERY, 
WOOLEN, COTTON, PAPER AND PULP MILLS, 
RICE,,. FLOUR AND COTTON SEED OIL MILLs, ° 
SUGAR AND MALT HOUSES, DISTILLERIKS, FILTER PRESSES, 
STONE, COAL AND ORE SCREENS, 
BRICK AND TILE WORKS, FILTERS, 
SPARK ARRESTERS, GASAND WATER WORKS, 
OLL, GAS AND VAPOR STOVES, 
COFFEE MACHINERY, ETC., ETC. 


STANDARD SIZES PERFORATED TIN AND BRASS ALWAYS IN STOCK. 


THE HARRINGTON & KING PERF. CO,. 


Main Office and Works, 222 to 240 N. Union St., Chicago, Ill., U. S. A. 
Eastern Office, No. 284 Pearl St., New York. 

















HE UPSON NUT CO., Manufacturers of Nuts, 
Washers, Carriage, "Machine, Plow and Ele- 
vator Bolts, Coach Screws, etc. 


‘Steel Stamps ana Stencils. 5 


LEHARTY, J. H. & Co., Rubber Stam 
Seals, Stencils, Automatic Check Punc “ 
and Numbering Machines. 92 Seneca St. 


GEORGE PEMBERTON, 
New York. 





18 Broadway, ~ 


Mining, Mineral and Timber Lands. 


Municipal Bonds, Farm and City 
Mortgages, Short Time Paper. Large 
Tracts of Florida Phosphates and Ham 
mock Lands. Investment Securities of 
all kinds bought and sold on commission. 


Correspondence Solicited. 


INDUSTRY FILE WORKS. 


A. & H. GOUGH, Props., 


Manufacturers ox 


Files & Rasps, 


Equal to the Best English File 
OLD FILES RE-CUT. 


ALL KINDS OF JOB GRINDING, | 
OFFICE & WORKS, 
48 COLUMBUS ST., 
CLEVELAND, - O. 


C. GOUGH, Manager. 
Mention this paper. 











~ WILLIAM [00 & Co. 


YOUNGSTOWN, OHIO. 


THEPORTER-HAMILTON ENGINE 


SINCLE ,;COMPOUND & CONDENSINC 
Blowing Engines. 

Hydraulic Cranes 

. and Accumulators. 
‘Heavy Special Machinery, 


ENGINE CATALOGUE ON APPLICATION 


LLOYD-BOOTH 60., "ss." 











THE 








ty) pue pues 
STITT Sury[oy 








F. A. SACKMANN, 
— pn ni Cleveland, 0. 


Beaias ALPMABET S 

EeNAME STAMPS 

SUAVING BRANOS 
‘Steel Name Stamps 1-16, 3-32 










CAS OR 


POWER = CASOLINE. 


No Steam, Coal, Ash, Gauges, mugincer nor Danger. 


From 1 tore t Can be Used in City or Country. 


In ssimanunts with our Producer Gas Apparatus, we 
guarantee coal consumption of 1% pounds per hour per h.p. 











or % inch letters,“15¢ per letter. 











OTTO GAS ENGINE WORKS, >? © Wsinut ss 


PHILADELPHIA,” PA. 
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THE IRON TRADE REVIEW. 






3! 











" : M. ALLEN, President. 
WM. B. FRANKLIN, Vice-President. 
F. B. ALLEN, Second Vice-President. 


J. B. PIERCE, Secretary and Treas. | . 





BURWELL & BRIGGS, General Agents, 208 Su- 
perior Street, Cleveland, O. 


Cc. A. BURWELL, Chief Inspector, 208 Superior 
St., Cleveland O. 


J. E. WOLCOTT, Special Agent, 81 4th Avenue, 
Pittsburgh, Pa. 


THE STIRLING BOILER 








Is economical: in fuel and re- 


pairs, practically selt cleaning. 
Four manholes give access to 


every tube. It will pay you 


to investigate before purchas- 


ing elsewhere. 


THE STIRLING CO, 


General Office, Pullman Bidg., Chicago. 


CLEVELAND OFFICE, 316 CUYAHOGA BLDG. 
7 





“ Cleveland to Buffalo while you sleep.” 


Cleveland & Buffalo Transit Co. 


Magnificent Side Wheel Steel Steamers, 


“ State of Ohio,” and “ State of New York.” | 





DAILY TIME TABLE. 
(Sunday included.) 


L’ve Cleveland, 7:15 P.M. | L’veBuffalo, 7:45 P.M. 
Ar. Buffalo, 7:30AM. | Ar. Cleveland, 8:00 a.m. 


(Central Standard Time.) 





Special Saturday Night Excursions to Niagara Falls. 
Take the “‘C. & B. LINE”’ 


And enjoy a pleasant and refreshing lake ride 
when enreute for 

THE THOUSAND ISLANDS, EASTERN SUMMER RE- 

SORTS, OR ANY EASTERN, NEW ENGLAND 

OR CANADIAN POINT. 
Write for tourist pamphlet. 

H. R. ROGERS. W. F. HERMAN, 

Gen’! Pass. Agt. Gen’! Agt. 


T. F. NEWMAN, Gen’! Mgr., Cleveland. 





THE GLOBE INJECTOR, 
o£ 


Pat. April 19, 1892. 


Automatic. 
Simple, 
Durable, 





Warranted. 


106 Canal St., 


EAGLE LUBRICATOR CO., EL a ak ck 


THE TOLEDO MACHINE TOOL CO., 


MANUFACTURERS OF 





Special Machinery, 


FOR BAR AND SHEET METALS. DIES FOR ALL 
KINDS OF WORK. 


Mention this paper. 


Oak and Superior}Sts., TOLEDO, OHIO. 


THE DEMING CO. 


SALEM, OHIO. 


Pumps, 


Adapted for BOILER FEEDING, FIRE Pur- 
POSES, etc.; also ARTESIAN WELL CYLINDERS 
ea and WORKING Hxaps for FACTORIES, MILLS 
Hydraulic Boller Test Pump. Fig666, | 224 FURNACES. 

HENION & HUBBELL, 55 & 57.N. Clinton St., Chicago, Ill.. General Western Agent. 


Send for illustrated catalogue and price list. 


SEND FOR ILLUSTRATED CIRCULARS. 












Méntion this paper. 


AKRON TOOL CO. 


AKRON, O. 








MANUFACTURERS OF 


AKRON TUBULAR STEEL 


Wheelbarrows 


McNEIL’S 


Patent Balanced 


‘ CHARGING BARROW 


AUTOMATIC DUMP. 





| 
| 
| 
| 
| 


| REINFORCED TRAY, STRONG AND DURABLE. 
} 


CLEVELAND ROLLING MILL GO., 


CLEVELAND, OHIO. 
——-MANUFACTURERS OF—— 


BESSEMER AND OPEN-HEARTH STEEL, 


Blooms, Billets, and Slabs. Steel Rails, Steel Beams, Channels and Angles. Steel Forgings, Bar 
Spring, and Sleigh Shoe Steel. Steel Wire ofall kinds. Barbed Wire, Iron and Steel Plates. 
Galvanized and Black Sheet Iron and Steel Corrugated Iron Roofing. 


MOULDING SAND, FIRE SAND, 


Fire Clay, Fire Brick, Circle Brick for lining cuvolas 
Bristie Brushes, Stee! Wire Brushes, Bellows, Riddles, 
Shovels, Foundrv Facings. Foundrv Barrows, Piz tron 
Barrows. 


THE BEST GOODS AT REASONABLE PRICES. - 











THE J. DOWNERD & SON CO., ZANESVILLE. O. 














1874—OLD (SENU FOR CATALOGUE. WRITE FOR DISCOUNT.) _RELIABLE-—1893 


ki Es MA Ke TT of DEYTRo TT SHEPARD'S NEW $60 
Emery Corundum m Wheels and Machinery. SCREW CUTTING 


write’'to J. WENDELL COLE, M. E., Foot Lathe 
District Manager, Bex 152, Chicaco, HL, or Kox 84, Columbus, O. ae lhcb Fe ay veg 


82 N. B.—Also Agent for WM. SELLFRS & Co.'s SPECIAL TOOL GRINDER and Attachm'ts, Mandrels, 
Chucks, Twist Drills, 


TWIst DRILL GRINDER WITH POINTER, for Pennsylvania, Ohio, Indiana, Illinois ’ 
Dogs, Calipers, etc. 


and Wisconsin. 4 
Lathes on trial, Lathes 
on payment. Send for 


IW 3FECtE LcLAD. catalogue, of Outfite for  y pam or Artisans. 


124 East Second St., Crvcrnwatt, O. 


AUTOMATIC 
THE SAFETY DOUBLE FEED QUINT’S TURRET DRILL, 


SIX SPINDLE. 


CRANK-PIN OILER Reesor 


peaeT tive eo drill made cog oar 
j é | ing from 0 to i A te) 

Does better work with less oil than any other. i} defiled in cane atin, teaed 
i -- of drills from 250 to revol 

The only Crank-Pin Oiler made with two distinct ees foe nae eevee 

feeds. a x « é ie » ~* e s ¢ nished. nee Send for circular, 
—— A. P. QUINT, Hartford, Gonn. 

See our exhibit 

















Send for catalogue. 


PENBERTHY INJECTOR CO. Section 25, Machinery Hall, < rec PSE Music 


E. H. JONES & CO., LECTROTYPE 


ENGINEERS & CONTRACTORS. 54 Frankfort St., Cleveland,0.| iS pe ter-e Wal remeron 
S58 FRANKFORT ST 








Steam Plant Complete. Engines, Boilers, Pumps, Heaters, Etc. 
Steam and Hot Water Heating. 





STURTEVANT’S BLOWER, COILS, Etc.,forHot BlastHeating- RQynders and Machinists. 


Awarded the CRAND PRIZE at the Paris Exhibition. 











Rolling Mill and Blast Furnace 
Castings a Specialty. 


Manufacturers of the Best Cooling 
Bed on the Market. 


RIPPEL & KING, 


Canal Dover, Ohio. 


JAS. M. CARTER & CO., 


CONTRACTORS OF 


All Kinds of Brick Work. 


SPECIALTIES :—Open Hearth and Crucible Melt- 

ing Furnaces. Heating Annealing and Weld- 
| ing Furnaces. Modern Square and Round Gas 
EEE Se EO ER RS IE RRS FS Producers. B'ast Furnaces and Fire-brick 
Stoves. Down Draft and Radiating Brick Kilns. 
Brick Stocks. 


Cleveland Office. 412 Perry-Payne Building, Cleveiand, O. Boller Setling ahd Slapaive Given Immediate 
Attention. 


E ! EV ATO 4 S 45 River St.. CLEVELAND, 0 
WILHELM & CO., 


Telegram Building, Rooms, 15, 16, 17 & 18, 


Correspondence Solicited. 
THE JAMES L.-HAVEN GOMPANY, CINCINNATI, OHIO.|,... 32° nto noice piney Xai, 


Steel Rails, Coke, Bituminous Coal. 
Ravenna - = Boiler =- Works. , 
Western Union and PostalTele 4 pises in office 


MANUFACTURERS OF ALL KINDS OF Cable Address, “Wi 


Steam Boilers, >= UNIV FMA PLAIN 
TANKS, % ee No MACHINES 


Plate and Sheet Iron exctuAvE. SPECIALTY 
Work of every description. Write for i HE CINCINNATI MIL LING MACH C2 
prices. 


RAVENNA, - - OHIO. “> CINCINNATI. O 



































